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To  the  Secretary  of  the  State  Board  of  Agriculture. 

Sir  :  —  I  herewith  transmit  to  you  for  the  approval  of  the 
Board  and  publication  in  your  report  to  the  Senate  and 
House  of  Representatives  the  reports  made  by  the  officers 
of  the  Agricultural  Experiment  Station  to  the  Board  of 
Control. 

O.   B.  HADWEN, 

Secretary. 
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ANNUAL  REPOET 


DIRECTOR    OF    THE    STATE  AGRICULTURAL  EXPERI- 
MENT STATION  AT  AMHERST,   MASS. 


To  the  Honorable  Board  of  Control. 

Gentlemen: — I  have  the  honor  to  present    herewith 
respectfully  the  Annual  Reports. 

The  real  estate  rented  from  the  trustees  of  the  Massachu- 
setts Agricultural  College  consists  of  one  dwelling  house  for 
offices  and  collection  rooms,  one  barn  with  stables  for  stock- 
feeding  eicperiments,  and  nineteen  acres  of  land  for  field 
experiments.  A  few  rooms  set  apart  in  the  chemical  depart- 
ment of  the  college  serve  as  a  laboratory  for  the  execution 
of  the  chemical  work  of  the  station.  The  reconstruction  of 
the  buildings  accepted  by  the  Board  has  been  devised  and 
conducted  by  the  committee  appointed  for  that  purpose; 
namely,  the  President  of  the  college  and  Mr.  Hadwen.  The 
refitting  of  the  barn  and  stables  for  stock-feeding  experi- 
ments has  been  under  the  personal  supervision  of  Professor 
M.  Miles,  and  in  the  main  according  to  plans  of  his  sub- 
mitted for  consideration  to  the  committee  on  buildings.  A 
detailed  description  of  this  work,  with  illustrations,  will  be 
found  in  his  report  to  the  Secretary  of  the  Board.  The 
supervision  of  the  field  work  has  been  divided  between  Prof. 
Miles  and  Prof.  Maynard.  To  the  former  has  been  assigned 
sixteen  acres  in  the  vicinity  of  the  farm  buildings  of  the 
station ;  to  the  latter  three  acres  near  the  plant-house  in  the 
botanical  department  of  the  college. 

The  field  work  of  the  station  during  its  first  year  of 
active  operations  has  been  in  several  directions,  and  for 
obvious  reasons  of  a  preparatory  character. 

Ab  the  lands  secured  from  the  college  consisted  largely  of 
grass  land,  of  some  pieces  of  winter  grain  —  wheat — and 
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the  experimental  plats  of  the  former  for  studyiDg  the  growth 
of  a  variety  of  fruit  and  forage  plants,  it  seemed  for  economi- 
cal reasons  best  to  secure  the  crops  for  the  payment  of  the 
rents,  and  to  prepare  additional  plats  for  field  experiments, 
with  reference  to  the  limited  financial  resources  at  the  dis- 
posal of  the  Board.  Two  and  two-tenths  acres  of  corn  —  in 
part  for  ensilage  —  and  about  one  and  one-half  acres  of  a 
series «of  prominent  forage  crops,  leguminous  plants  in  par- 
ticular, for  comparative  analysis  regarding  their  relative 
feeding  value,  comprise  the  produce  of  the  newly-arranged 
plats.  A  description  of  eleven  underdrained  plats,  with  an 
illustration  of  the  entire  work  of  underdraining^  and  of 
grading  in  a  certain  section  of  the  farm  land,  and  near  the 
buildings  designed  for  experimental  work,  will  be  found  in 
the  above  stated  report  of  Prof.  Miles. 

The  same  report  contains  the  details  of  the  cultivation  of 
the  corn,  and  of  the  filling  of  the  silo,  and  of  a  feeding  ex- 
periment with  pigs,  accompanied  by  the  views  of  Prof. 
Miles  regarding  these  matters. 

The  experiments  concerning  the  effect  of  special  mineral 
manures  on  the  growth  of  fruit-bearing  plants,  and  the  char- 
acter of  the  fruits  produced  by  their  assistance,  which  were 
inaugurated  about  ten  years  ago,  have  been  continued  for  the 
past  year.  Two  additional  experimental  plats  of  land  were 
secured  for  the  cultivation  of  fruit-trees,  with  the  aid  of  the 
muriate  of  potash  and  the  sulphate  of  potash,  for  the  purpose 
of  ascertaining  their  respective  effect,  in  the  interest  of 
economy. 

The  cultivation  of  forage  crops  has  received  considerable 
attention,  new  varieties  having  been  added  to  those  culti- 
vated in  previous  years.  Collections  at  different  stages  of 
growth  have  been  made,  to  ascertain  their  respective  nutri- 
tive value.  A  description  of  the  field  work  in  connection 
with  these  experiments  will  be  found  in  the  appended  report 
of  Prof.  S.  T.  Maynard,  in  whose  particular  care  the  lands 
occupied  by  small  fruits,  fruit  trees  and  forage  crops  above 
referred  to,  have  been  during  past  years.  Prof.  Maynard's 
report  contains  also  his  experiments  regarding  the  destruc- 
tion of  injurious  insects  and  of  fungi  growth.  His  examin- 
ation regarding  the  adulteration  of  field  and  garden  seeds, 
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besides  his  inquiries  concerniDg  the  best  means  for  the 
destruction  of  the  seeds  of  weeds,  is  fairly  under  way,  and 
reports  of  the  progress  in  these  matters  may  soon  be  expect- 
ed in  the  periodical  publications  of  the  Station. 

The  investigations  concerning  the  characteristics  of  the 
**^re  wormy^  the  pest  of  the  cranberry,  with  a  view  of  ascer- 
taining the  means  for  its  destruction,  which,  by  a  vote  of  the 
State  Board  of  Agriculture,  had  been  referred  to  the  Station, 
has  received  a  careful  and  generous  attention,  at  my  invita- 
tion, by  Prof.  W.  S.  Stearns,  an  entomologist  by  profession. 
The  results  of  his  work  have  been  presented,  in  an  able 
paper,  at  the  late  country  meeting  of  the  State  Board  of 
Agriculture,  at  Lowell. 

The  chemical  department  has  been  engaged  to  the  full 
extent  of  its  means.  Most  of  its  work  has  been  already 
published  in  six  monthly  bulletins. 

The  analytical  examinations  comprise  a  series  of  articles 
sent  on  for  that  purpose  by  farmers'  clubs ;  leading  agricul- 
tural caemicals  and  other  commercial  manurial  substances, 
not  under  control  of  the  fertilizer  laws ;  a  variety  of  refuse 
material  for  the  manufacture  of  home-made  fertilizers ;  im- 
portant commercial  fodder  substances,  and  leading  farm 
crops. 

The  derails  of  these  investigations  form  the  principal  por- 
tion of  the  report  of  the  chemist.  This  report  contains  also 
some  statements  regarding  previous  examinations,  which 
have  not  leen  published  in  full  in  any  State  report,  and, 
judging  fr*m  frequent  inquiries  received,  will  prove  of 
interest  to  tome  of  the  friends  of  progressive  agriculture. 

It  has  been  the  aim,  in  the  management  of  the  work  of  the 
Station,  to  neet  promptly  the  direct  applications  of  farmers' 
clubs,  and  tie  temporary  wants  of  the  farming  community, 
and  to  prejare,  as  fast  as  circumstances  enabled,  and  the 
tboroughnest  of  the  future  work  admitted,  for  experiments 
in  field  and  kirn. 

Much  wok  has  been  accomplished  in  both  directions. 
Analyses  of  he  drainage  waters  of  the  underdrained  experi- 
mental plats, and  of  the  crops  raised  upon  the  latter,  as  well 
as  those  raisid  on  the  remaining  fields  of  the  station,  have 
been  made,,  b  serve  as  a  basis  for  field  and  feeding  experi- 
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ments  during  the  coming  season.  The  stables  for  feeding 
eicperiments  are  finished  on  a  general  plan,  and  require  but 
limited  expense  and  time  to  be  fitted  for  special  experiments 
in  stock-feeding. 

A  considerable  amount  and  variety  of  fodder  raised  upon 
the  fields  of  the  Station  is  on  hand,  to  serve,  in  connection 
with  the  silo  product,  for  feeding  experiments. 

Want  of  time  and  of  means  have  thus  ftir  prevented  the 
entering  upon  a  systematic  observation  of  the  weather  and 
the  relation  of  the  atmosphere  on  the  physical  and  chemical 
condition  of  the  soil.  The  observations  which  have  been 
made  in  this  direction  are  consequently  rather  fragmentary, 
and  will  be  retained  for  the  present,  to  be  published  when 
properly  supplemented.  One  of  the  principal  wants  in  the 
present  stage  of  the  Experiment  Station  consists  in  suitable 
rooms  fit  for  careful  observations  of  various  kinds  in  agricul- 
tural chemistry  and  physics.  The  space  at  present  occupied 
by  the  chemist  consists  of  two  rooms  for  general  analytical 
work,  for  which  they  are  well  adapted.  The  remainder  of 
the  building,  known  by  the  name  of  <<  Chapel  building,"  is 
occupied  for  various  purposes  by  the  college,  and  fe  decid- 
edly inadequate  to  its  daily-increasing  wants.  Ho  more 
room  can  be  obtained  from  the  college  authorities,  nor  can 
the  restoration  of  the  two  rooms  occupied  by  tte  Station 
meet  the  wants  of  the  college.  As  the  gas  wo*ks  of  the 
Experiment  Station  are  in  connection  with  its  presmt  labora- 
tory, and  the  building  very  suitable  for  the  immedate  wants 
of  the  experiments,  as  far  as  additional  building  are  con- 
cerned, it  seems,  in  the  interest  of  economy,  alvisable  to 
induce  the  college  authorities  to  assign  the  entirebuilding  to 
the  use  of  the  Station,  at  a  liberal  rent ;  and  to  meet  their 
wants  by  the  erection  of  a  new  building,  which  tiey  will  be 
obliged  to  do  at  an  early  date.  The  best  inteidsts  of  both 
State  institutions  will  be  benefited  by  such  an  derangement, 
which  is  presented  for  your  careful  consideratioi. 

C.  A.  GOESSMINN, 

Director, 
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REPORT  OF  SUPERINTENDENT 


FIELD  AND   FEEDING   EXPERIMENTS. 


To  the  Honorable  the  Board  of  Control  of 

The  St€Ue  Agricultural  Experiment  Station. 

The  following  report  of  operations  in  the  department  of 
Field  and  Feeding  Experiments  for  the  year  1883  is  respect- 
fully submitted. 

M,  MILES, 

Superintendent  of  Field  and  Feeding  Experiments. 

At  the  beginning  of  the  present  year  an  outline  of  a  plan 
of  experiments,  in  this  department,  was  drawn  up  by  me  for 
the  consideration  of  the  Board,  together  with  a  plan  for  the 
required  alterations  in  the  old  barn  to  fit  it  for  the  pur- 
poses of  feeding  experiments,  and  presented  to  Director 
Goessmann. 

Having  been  informed  that  this  plan  of  proposed  experi- 
ments had  been  approved  by  the  Board  of  Control,  I  was 
instructed  by  the  Director  of  the  Station  to  locate  and  stake 
out  the  proposed  plats  for  the  field  experiments,  and  to  con- 
struct the  required  drains,  with  provisions  for  collecting  the 
drainage  waters,  to  carry  out  the  systematic  investigations 
contemplated  in  the  outline  presented  under  the  first  subdi- 
vision of  the  approved  plan. 

The  Field  Plats. 

After  a  careful  examination  of  the  area  assigned  for  field 
experiments  and  a  detailed  study  of  its  previous  history  as 
to  cropping,  with  reference  to  its  present  agricultural  condi- 
tion,—  in  which  I  was  materially  aided  by  the  advice  and  sug- 
gestions that  were  kindly  given  by  Hon.  Levi  Stockbridge, 
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ex-president  of  the  Agricultural  College, — two  series  of 
plats  were  selected  that  presented  the  required  conditions  of 
uniformity  and  surface  soil  and  exposure. 

When  the  trenches  for  laying  the  tiles  had  been  dug,  it 
was  likewise  found  that  the  subsoil  in  each  series  of  plats 
was  quite  as  uniform  in  its  characteristics  as  the  surface  soil. 

Through  the  liberality  of  Mr.  W.  W.  Hunt  of  Amherst, 
who  volunteered  to  furnish  the  tiles  at  actual  cost,  the  Station 
had  the  benefit  in  their  purchase  of  strictly  wholesale  rates. 

The  arrangement  of  the  plats  and  the  location  of  the 
drains  will  be  readily  understood  by  reference  to  the  plan, 
in  the  supplementary  paper,  marked  •'  Exhibit  B." 

The  plats  are  two  rods  wide  and  eight  rods  long,  giving 
an  area  of  one-tenth  of  an  acre  each.  To  prevent  any  con- 
fusion as  to  locality,  when  referring  to  a  particular  plat,  the 
east  series  of  plats  are  designated  by  odd  numbers,  and  the 
west  series  by  even  numbers. 

The  dotted  line  on  the  plan  marks  the  boundary  of  an  area 
that  was  cultivated  as  a  vegetable  garden  for  several  years. 
From  the  heavy  applications  of  manure  that  had  formerly 
been  made  to  this  garden  patch,  the  west  series  of  plats 
should  only  be  used  for  rotation  experiments,  which  should 
be  made  to  ascertain  the  influence  of  one  crop  upon  the 
growth  of  another,  and  the  influence  of  the  system  of  crop- 
ping in  conserving  the  elements  of  fertility,  and  upon  the 
loss  of  fertilizing  materials  by  drainage. 

The  east  tier  of  plats  (with  odd  numbers)  have  been 
under  ordinary  field  culture,  and  for  several  years  past  in 
grass,  which  is  badly  **  run  out,"  the  hay  having  been  removed 
without  the  return  of  an  equivalent  in  the  form  of  manure ; 
so  that  their  present  condition,  as  represented  by  their  past 
history,  is  well  adapted  to  the  proposed  permanent  experi- 
ments with  com. 

Drains. 

A  main  drain  of  round  tiles  laid  four  feet  deep  has  been 
made  along  the  east  side  of  each  series  of  plats  (four  feet 
from  the  line  of  plats),  with  wells  of  sewer  pipe  opposite 
the  middle  of  each  plat,  for  the  purpose  of  collecting  samples 
of  the  drainage  waters  from  the  lateral  drains  which  open 
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into  them.  The  size  of  the  tiles  in  the  main  drain  is  marked 
in  red  ink  on  the  plan. 

The  laterals,  of  two-inoh  round  tiles,  are  laid  through  the 
middle  of  each  plat,  and  have  their  outlet  in  the  wells  twelve 
inches  above  the  grade  of  the  main  drain. 

From  the  great  practical,  as  well  as  theoretical,  importance 
of  the  experiments  with  drainage  waters,  extraordinary  care 
has  been  taken  in  laying  all  of  the  tiles  in  the  system  of 
drainage,  the  slope  or  fall  being  the  same  in  all  cases  to 
secure  uniformity  in  their  action,  and  to  prevent  the  forma- 
tion of  pools  of  stagnant  water  within  the  range  of  the  tiles 
to  modify  the  composition  of  the  drainage  waters  when  the 
drains  are  running. 

Culvert. 

To  secure  an  outlet  for  the  main  drain  it  was  necessary  to 
make  a  deep  cut  across  the  roadway  on  the  south  line  of  the 
experimental  field,  and  make  a  new  culvert  to  provide  for 
the  surface-drainage  in  the  spring.  This  culvert  is  made  of 
six-inch  sewer  pipe,  resting  on  a  wall  of  stones  laid  in  cement 
to  a  depth  of  four  feet  below  the  line  of  pipes,  to  prevent  the 
displacement  of  the  sewer  pipe  by  frost.  A  similar  culvert 
was  also  made  across  the  roadway  on  the  north  line  of  the 
experimental  field. 

In  the  construction  of  the  main  drains  many  large  boulders 
were  encountered  in  the  lower  twelve  inches  of  the  trench, 
which,  together  with  the  compactness  of  the  clay  and 
imbedded  gravel,  materially  increased  the  cost  of  the 
work. 

The  work  of  digging  trenches  for  the  tile  drains  was  begun 
April  16th,  and  the  laterals  on  the  east  tier  of  plats  were 
completed  May  10th.  From  a  delay  in  obtaining  sewer  pipe, 
the  wells  were  not  finished  until  some  time  afterwards. 

Corn  Experiments. 

An  account  of  the  experimental  crop  of  corn  grown  on  the 
east  series  of  plats,  together  with  observations  made  on  the 
drainage  waters,  will  be  found  in  the  paper  marked  B,  ac- 
companying this  report. 
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Drainage  of  Buildings. 

After  every  heavy  rain  in  the  spring  the  floor  of  the  box 
stalls,  the  scale  pit  in  the  barn,  and  the  cellar  of  the  house, 
were  flooded  with  water  —  the  soil  in  the  vicinity  of  the 
buildings  being  completely  saturated,  almost  to  the  surface. 

On  the  6th  of  May  I  presented  to  Director  Goessmann  a 
report  of  expenditures  made  by  me  in  the  work  under  my 
charge,  together  with  estimates  and  recommendations  in 
regard  to  the  drainage  of  the  buildings. 

The  construction  of  this  system  of  drains  having  been 
authorized  by  the  Board  of  Control,  the  work  was  begun  by 
securing  an  outlet,  by  a  junction  with  the  main  drain  of  the 
experimental  plats,  where  it  crosses  the  road  on  the  south 
line  of  the  experimental  farm. 

As  a  matter  of  economy,  I  can  only  repeat  the  recommend- 
ation made  in  the  report  of  May  6th :  that  a  six-inch  tile 
should  be  laid  from  the  culvert,  where  the  present  main  has 
its  outlet,  to  the  small  stream  running  across  the  farm,  in 
order  to  secure  a  permanent  outlet  for  the  system  of  drains 
on  the  experiment  farm. 

In  laying  the  main  for  the  drainage  of  the  buildings  the 
same  difficulties  were  encountered  as  in  the  case  of  the 
mains  of  the  experiment  plats,  with  the  additional  disadvan- 
tage of  running  water  in  the  trenches,  notwithstanding  the 
work  was  done  later  in  the  season.  A  plan  of  these  drains, 
showing  their  relation  to  the  buildings,  is  given  on  the  fol- 
lowing page :  — 
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Forage  Crops. 

With  the  approval  of  Director  Goessmann,  I  ordered  from 
England  some  seeds  of  forage  crops,  that  seemed  to  be 
worthy  of  trial,  which  have  been  sowed  on  a  series  of  plats 
just  north  of  the  plats  heretofore  described.  From  delays  in 
transportation  and  detention  in  the  custom  house,  the  seeds 
were  not  sown  until  June  6th,  the  beginning  of  the  dry 
season.  Notwithstanding  the  unfavorable  conditions  of 
growth,  the  plants  appear  to  be  fairly  well  rooted,  and  the 
results  for  next  summer  will  be  looked  for  with  interest. 
The  varieties  of  seeds  sown  are  marked  on  the  plan  of  plats 
given  in  the  report  on  corn  experiments,  marked  '<  Exhibit 
B,"  as  follows  :  — 

1.  Perennial  Red  Clover. 

2.  Welsh  Red  Clover,  claimed  to  be  *«  well  adapted  to 
land  at  all  clover-sick." 

3.  Imperial  Giant  Cow  Grass. 

4.  Giant  Perennial  White  Clover. 

5.  Webb's  Improved  Italian  Rye  Grass. 

6.  Webb's  Colossal  Italian  Rye  Grass. 

7.  Perennial  Rye  Grass. 

Feeding  Barn. 

The  feeding  barn  was  repaired  and  reconstructed,  under 
my  personal  supervision,  in  accordance  with  the  plan  ap- 
proved by  the  Board  of  Control,  and  under  the  advice  and 
direction,  from  time  to  time,  of  Mr.  O.  B.  Hadwen  and 
Director  Goessmann  of  the  Building  Committee.  It  is 
arranged  with  six  box-stalls  with  cement  floors,  for  feeding 
cattle  and  valuing  manure,  and  twenty  pens  for  feeding  pigs 
and  other  small  animals.  There  is  also  a  silo,  an  engine- 
room,  and  feed-rooms,  with  convenient  fittings  for  experi- 
ments. 

The  ground  floor  of  the  barn  is  given  in  outline  on  the 
following  plan :  — 
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The  scales,  manufactured  to  order  with  both  metric  and 
United  States  standard  weights,  were  furnished  by  Fairbanks, 
Brown  &  Co.  of  Boston,  at  a  very  liberal  discount  from  cur- 
rent rates. 

ExPEBDiEMTS. 

When  the  barn  was  completed  I  was  officially  notified  that 
the  feeding  experiments  would  be  confined  to  the  feeding  of 
ensilage,  and  I  was  directed  to  superintend  the  construction 
of  a  silo  to  prepare  for  that  work. 

A  description  of  the  silo  and  the  progress  that  has  been 
made  in  the  experiments  with  ensilage  will  be  found  in  de- 
tail in  the  paper  presented  herewith,  marked  <<  Exhibit  E." 

The  results  thus  far  obtained  are  of  great  practical  interest, 
as  they  seem  to  indicate  the  conditions  that  must  be  observed 
in  preserving  green  crops  in  the  form  of  ensilage,  in  order 
to  secure  a  reasonable  certainty  in  the  results  and  a  desir- 
able uniformity  in  the  quality  of  the  product. 

My  opportunities  for  experimental  work  have  been  ex- 
ceedingly limited,  from  the  fact  that  most  of  my  time  has 
been  spent  in  the  personal  supervision  of  the  improvements 
in  progress  in  the  experiment  field  and  in  and  around  the 
buildings,  as  in  the  laying  out  of  plats,  the  construction  of 
drains,  grading  of  the  grounds,  and  making  drive  ways, 
etc.,  etc. 
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With  the  aid  of  my  assistaDt,  the  work  of  making  feed- 
biDS,  racks  for  drying  experimental  crops,  fittings  for  pens 
and  boxes,  and  other  appliances  for  the  purpose  of  experi- 
mentation, has  been  done  in  the  intervals  of  other  duties. 

Hat. 

The  hay  of  the  experimental  farm  was  turned  over  to  the 
college  farm  by  Director  Goessmann,  with  the  exception  of 
the  produce  of  certain  areas,  which  I  was  requested  to  select 
for  experiments  in  feeding,  which  is  stored  in  the  feeding- 
barn  on  the  upper  floor 

Grounds. 

The  grounds  around  the  building  have  been  graded  and 
seeded  with  a  mixture  of  lawn  grasses,  and  the  road-bed  of 
the  carriage  way  in  front  of  the  buildings  has  been  filled 
with  stones  and  partly  covered  with  gravel. 

Pig  Feeding. 

Permission  having  been  given  me  to  **  make  any  experi- 
ments that  did  not  involve  expense  to  the  station,''  ten  Berk- 
shire pigs  were  placed  in  the  pens  October  18  and  fed  until 
December  17.  The  details  and  result  of  this  experiment  are 
hecewith  presented  in  the  paper  marked  **  Exhibit  F.'' 

In  the  supplementary  papers  presented  with  this  report 
approximate  estimates  have  been  made  of  the  additional 
facilities  that  are  required  in  this  department  to  carry  on  the 
work  in  a  satisfactory  manner. 

MAS8A0HU8BTT8  EXPBBIMBNT  StATIOIT, 

Dbpabtment  of  Field  axd  Fbbdino  Ezpbbimbiits, 
Amubbbt,  Dec.  22, 1883. 
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[Exhibit  B.] 


CORN    EXPERIMENTS   AND    DRAINAGE. 


Experiments  with  Inddln  Corn. 

Id  accordance  with  the  plan  of  experiments,  approved  by 
the  Board  of  C!ontrol  in  January,  corn  was  grown  on  the 
east  series  of  plats  (designated  on  the  plan  by  odd  numbers) , 
without  manure,  and  under  the  same  conditions  as  to  man- 
agement, for  the  purpose  of  testing  the  relative  fertility  of 
the  plats. 

The  arrangement  of  the  plats  and  an  outline  of  the  grains 
are  given  on  the  accompanying  plan.  The  plats,  of  one-tenth 
of  an  acre  each,  are  two  rods  wide  and  eight  rods  long, 
and  they  are  separated  by  a  space  four  feet  wide,  on  which 
no  crop  is  grown. 

The  soil  is  a  friable  loam,  with  a  retentive  subsoil  of  clay  that 
is  nearly  filled  with  gravel  and  small  stones  in  the  lower  strata. 

There  is  a  remarkable  uniformity  in  the  soil  and  subsoil  of 
the  different  plats,  both  as  to  apparent  fertility  and  physical 
condition,  with  the  exception  of  plat  0,  where  a  large 
manure  pile  had  formerly  been  made. 

When  the  plats  were  laid  out,  it  was  readily  seen,  from  the 
luxuriant  growth  of  grass  on  plat  0,  that  it  would  not  be 
comparable  with  the  other  plats  under  any  conditions,  but  it 
was  finally  staked  out,  and  added  to  the  series  as  an  extra 
plat,  as  it  furnished  the  opportunity  for  studying  the  drain- 
age waters  of  a  soil  highly  manured. 

In  all  operations  of  ploughing,  cultivating,  planting,  hoe- 
ing and  harvesting,  the  work  was  done  lengthwise  of  the 
field,  and  consequently  across  the  plats,  so  that  each  plat 
received  the  same  treatment,  as  far  as  possible,  both  as  to 
the  amount  of  labor  expended  and  the  time  in  which  it  was 
performed. 
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The  plats  were  ploughed  May  14,  but  from  the  heavy  raios 
that  800D  followed,  which  are  noticed  in  the  account  of  the 
drainage,  the  after-cultivation  was  delayed  antil  May  25, 
and  the  com  was  not  planted  until  a  week  later. 

'*  Longfellow  corn  **  was  planted  June  2,  in  hills,  forty- 
four  inches  apart  each  way.  The  soil  was  in  fine  condition, 
and  the  plants  came  up  evenly  on  the  8th  inst.,  looking 
healthy  and  vigorous. 

As  the  first  and  second  days  of  June  were  the  first  really 
warm  days  of  the  season,  the  late  planting  did  not  at  the 
time  seem  to  be  a  serious  disadvantage. 

The  cultivation  of  the  crops  was  as  follows :  Cultivated, 
June  15  ;  hand  hoed,  June  18 ;  thinned  to  four  plants  in  a 
hill,  June  21 ;  cultivated  and  hoed,  without  hilling,  June  26, 
July  9  and  25  ;  and  a  final  hoeing,  which  was  limited  to  kill- 
ing the  weeds  that  had  survived  the  previous  treatment,  was 
given  August  2. 

The  plats  were  quite  free  from  weeds  on  the  start,  and  the 
repeated  cultivation  and  hoeing  left  the  crop  perfectly  clean 
in  its  subsequent  growth. 

On  the  night  of  September  3  a  hard  frost  severely  injured 
the  corn,  and  it  should  have  been  cut  up  the  following  day ; 
but  as  we  were  dependent  on  the  farm  for  labor,  we  were 
obliged  to  wait  until  the  7th  inst.,  when  the  crop  was  cut 
close  to  the  ground  and  put  in  stooks  to  cure.  The  leaves 
were  considerably  *•  wilted,"  but  the  stooks  were  not  appar- 
ently injured. 

The  corn  was  husked  October  18  by  the  **  juniors,''  who 
volunteered  their  services,  so  that  all  the  plats  could  be 
husked  in  one  day.  The  corn  and  stalks  were  hauled  to  the 
bam  and  separately  weighed,  but  the  corn  from  plats  fifteeu, 
seventeen  and  nineteen  was  not  weighed  until  the  next 
moming.  In  Table  I.  the  weight  of  corn  and  stalks  is 
given  for  each  plat :  — 
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Table  I. 


■ 

No.  of 

PLATS. 

mlMing 

Sound 

Soft  Corn. 

ToUI 

SUIkt. 

uniB. 

Corn,  IbB. 
224.5 

Llw. 

Com. 

Lbt. 

0, 

0 

101.5 

826. 

578 

1, 

3 

90.6 

142.25 

282.75 

445 

3, 

2 

91.5 

186. 

227.5 

410 

5. 

2 

103. 

188.5 

241.5 

437.5 

7, 

4 

98.5 

128. 

221.5 

400. 

9, 

7 

119.5 

98. 

217.5 

383. 

11, 

5 

115.5 

104. 

219  5 

390 

13, 

5 

88. 

109. 

197. 

356 

15, 

3 

46.5 

127.5 

174. 

340 

17, 

6 

52  75 

138.75 

191.5 

355 

19, 

4 

76. 

143. 

219. 

400 

It  should  be  noted  that  from  an  error  in  making  and  plant- 
ing, made  by  the  unskilled  hands  assigned  me,  it  became  ne- 
cessary to  transplant  several  rows  of  corn  on  plats  13, 15  and 
17,  and  that  although  the  greatest  care  was  taken  in  the  work, 
the  transplanted  hills  were  checked  in  their  growth  and  never 
fully  matured.  This  will,  in  part  at  least,  account  for  the 
lower  yield  of  both  stalks  and  corn  on  these  plats. 

The  corn  from  plats  0,  1,3,  5,  7,  13  and  19,  was  put 
in  thin  bags  and  placed  on  racks  suspended  by  wires  over 
the  barn  floor  for  further  drying ;  and  the  stalks  from  plats 
0,  1,  3,  5  and  7  were  likewise  separately  stored,  so  that  they 
could  be  again  weighed. 

These  reserved  samples  were  re- weighed  November  17, 
with  the  results  given  in  Table  II.  The  loss  in  drying,  per 
acre,  is  given  in  italic. 

Both  stalks  and  corn  are  still  preserved  for  weighing  at 
intervals  during  the  winter  and  spring :  — 
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Table  II. 


PLATS, 


8odik1  Cora«        Soft  Corn. 
Ibt.  Um. 


.                                            J  207.6 

"' \  170.0 

.                                         5  83.0 

^' )  75.0 

«                                         5 1  83.0 

^ V  85.0 

.                                          S  94.75 

^ \  82.5 

-                                          S  85.0 

' \  135.0 

13                                        \  ^^'^ 

19                                         ^  ^7.25 


88.5 
130  0 

122.5 
197M 

115.0 
210.0 

119.0 
195.0 

101.25 
217.5 

91.25 
177.5 

123.5 
195.0 


Total  Corn. 
Um. 


296.0 
300.0 

205.5 
272.5 

198.0 
295.0 

218.75 
277.5 

186.25 
352.5 

170.75 
262.5 

190.75 
282.5 


suikt. 


447.5 
1305.0 

345.0 
1000.0 

3;^().o 
900.0 

345.0 
925.0 

315.0 
950  0 


Drainaoe  Watees  fboh  Experimental  Corn  Plats. 

As  an  introduction  to  this  subdivision  of  my  report,  it 
may  be  well  to  make  a  condensed  statement  of  some  of  the 
results  of  the  latest  researches  in  regard  to  the  relations  of 
the  soil  to  the  supplies  of  plant  food  which  have  prompted 
me  to  give  such  prominence  to  the  investigation  of  drainage 
waters  in  the  **  Plan  of  Experiments,''  drawn  up  for  the  con- 
sideration of  the  Board  of  Control. 

It  has  long  been  known  that  nitrogen,  in  some  form,  was 
essential  in  the  processes  of  plant-growth,  but  its  immediate 
source  and  the  form  in  which  it  could  be  appropriated  were 
matters  of  conjecture  only,  while  the  abundance  of  free 
nitrogen  in  the  atmosphere  furnished  the  basis  of  hypotheses 
that  have  not  stood  the  test  of  experimental  investigations. 

The  researches  of  Boussingault,  in  connection  with  the 
later  and  more  exhaustive  experiments  of  Lawes  and  Gilbert 
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and  Rigb  at  Rothamstead,  seem  to  show  conclusively  that 
the  free  nitrogen  of  the  atmosphere  is  not  the  direct  source 
of  the  nitrogen  of  plants. 

From  later  investigations  it  appears  to  be  settled  that 
most  of  our  farm  crops,  and  particularly  the  cereals,  take  up 
nitrogen  only  in  the  form  of  nitric  acid  ;  but  it  is  perhaps 
probable  that  leguminous  plants,  and  possibly  Indian  corn, 
may  make  use  of  nitrogen  in  organic  combination,  which  is 
not  available  for  other  plants. 

According  to  the  latest  report  (1883)  on  the  rainfall  at 
Rothamstead,  the  total  amount  of  combined  nitrogen  in  the 
average  annual  rainfall,  of  twenty-nine  inches,  is  estimated 
by  Lawes  and  Gilbert  and  Warrington  at  4.5  lbs.  per  acre, 
and  they  say^  "  As  to  the  amount  of  gain  by  absorption  by 
the  soil,  there  is  unfortunately  no  direct  or  satisfactory 
evidence  at  command.  From  such  evidence  as  does  exist, 
we  are  disposed  to  conclude  that  with  some  soils  the  amount 
will  probably  be  greater,  and  with  others  less  than  that  sup- 
plied by  the  rainfall." 

It  will  not,  therefore,  be  safe  to  estimate  the  atmospheric 
supplies  of  nitrogen  at  more  than  10  lbs.  per  acre,  annually, 
and  this  must  be  obtained  through  the  medium  of  the 
soil,  the  direct  absorption  of  the  ammonia  of  the  air, 
by  plants,  being  so  slight  that  practically  it  need  not  be 
noted. 

As  our  farm  crops  contain  on  the  average  from  twenty-five 
to  considerably  more  than  one  hundred  pounds  of  nitrogen 
per  acre,  we  must  look  to  the  soil  and  to  the  manures  ap- 
plied as  the  principal  source  of  available  nitrogen. 

A  large  part  of  the  nitrogen  of  the  soil  is  in  organic  com- 
bination, but  nitrogen  in  this  form,  as  well  as  that  in  nitro- 
genous organic  substances  and  ammonia  salts  that  are 
applied  as  manure,  must  be  transformed  into  nitric  acid 
before  it  is  available  for  plant  growth. 

But  little  has  been  known  in  regard  to  this  process  of 
nitrification  until  within  a  few  years  past,  notwithstanding 
the  theories  that  have  been  formed  to  account  for  it. 

From  the  experiments  of  Schloessing  and  Muntz,  which 
were  first  published  in  1877,  it  is  evident  that  the  nitrifi- 
cation of  soils  is  caused  by  a  living  organism,  which  acts  as  ^ 
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fermeot,  and  they  afterwards,  by  a  system  of  cultivations, 
isolated  and  identified  the  specific  forod  as  a  member  of  the 
family  of  bacteria. 

The  experiments  on  nitrification  made  by  Warington  at 
Rothamstead  in  1877,  1878,  and  1879,  have  fully  substan- 
tiated the  claims  of  the  French  chemists,  and  furnished  ad- 
ditional information  of  practical  value  in  regard  to  the  role 
of  the  bacterium  that  performs  such  an  important  part  in  the 
process  of  vegetable  nutrition. 

These  bacteria  abound  iu  every  fertile  soil,  and  as  a  func- 
tion of  their  vital  activity  are  constantly  transforming  the 
nitrogen  of  organic  substances  and  of  ammonia,  in  the  sur- 
face soil,  into  nitric  acid,  when  the  proper  conditions  of 
moisture  and  temperature  are  present. 

The  bacteria  of  nitrification  are  most  active  at  a  temper- 
ature of  about  99®  F.  —  they  act  slowly  when  the  tem- 
perature is  lowered  to  near  the  freezing  point,  or  when  it  is 
raised  to  122®  F.,  and  at  131®  F.  their  peculiar  function  as 
a  ferment  ceases. 

Another  important  condition  is  essential  to  rapid  nitrifica- 
tion, namely,  the  presence  of  an  excess  of  some  salifiable  base, 
as  carbonate  of  calcium,  so  that  nitrates  can  be  readily  formed. 
This  accounts  for  the  action  of  lime  when  applied  to  peaty 
soils,  which  has  not  heretofore  been  satisfactorily  explained. 

The  nitrates,  as  found,  may  be  at  once  taken  up  by  the 
roots  of  living  plants,  or,  in  their  absence,  they  will  be 
washed  by  the  rains  to  the  lower  strata  of  the  soil  beyond 
the  reach  of  shallow-rooted  plants,  or  they  may  be  lost 
entirely  in  the  drainage  waters. 

It  must  therefore  be  seen  that  the  nitrification  of  soils,  and 
the  conservation  of  the  nitrogen  in  the  form  of  nitrates 
are  biological  processes  involving  the  activities  of  living 
organisms,  v 

During  the  summer  the  process  of  nitrification  is  carried 
on  rapidly,  and  the  nitrates  are  taken  up  by  the  growing 
crops ;  but  after  harvest,  on  cropped  land  —  and  where  land 
is  fallowed  —  the  nitrates  accumulate  in  the  surface  soil  until 
the  &11  rains  wash  them  down  to  the  lower  strata. 

A  few  examples  from  the  experiments  at  Rothamstead  will 
sufficiently  illustrate  the  behavior  of  the  nitrates  in  the  soil. 
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The  soil  of  the  drain-gauges  at  Rothamstead  (of  ^-^-^  of 
an  acre  in  area),  is  unmanured  and  uncropped,  representing 
in  fact  the  conditions  of  a  bare  fallow.  The  loss  of  nitrogen 
in  the  drainage  waters  of  the  gauge,  sixty  inches  deep, 
amounted  to  42.64  pounds  per  acre  annually  on  the  average 
for  five  years.     This  loss  was  distributed  as  follows :  — 


For  the  three  months  January-March, 
For  the  three  months  April-June, 
For  the  three  months  July-September, 
For  the  three  months  October-December, 


Total, 


9.92  pounds  per  acre. 

6.10  pounds  per  acre. 
10.80  pounds  per  acre. 
15.82  pounds  per  acre. 


42.64  pounds  per  acre. 


On  land  cropped  continuously  with  wheat,  the  loss  of 
nitrogen  in  the  drainage  waters  was  estimated  as  follows : 
On  plats  that  received  no  nitrogenous  manures,  the  average 
loss  for  two  seasons  of  excessive  drainage  was  from  15 
to  17  pounds  of  nitrogen  per  acre,  while  the  average  for 
thirty  years  was  from  ten  to  twelve  pounds  per  acre. 

Where  from  43  to  129  pounds  of  nitrogen  was  applied  in 
the  form  of  ammonia  salts,  the  loss  of  nitrogen  by  drainage 
was  estimated  at  from  19  to  42.4  pounds  per  acre  annually. 

These  experiments  with  drainage  waters  have  been  sup- 
plemented by  an  extended  and  systematic  examination  of  the 
soils. 

In  the  Hoos  field,  which  has  been  alternately  in  wheat  and 
fallow  since  1851  without  manure,  samples  of  the  soil  were 
taken  in  September,  1878,  with  the  following  results :  — 


NlTROOBll  A8  NITBATB8  IK  LB«.  PBB  ACRK. 

DEPTH. 

From  half  of  the  field 

From  half  of  the  field 

in  wheat. 

inflOlow. 

First  9  inches, 

2.6 

28.5 

Second  9  inches,      .... 

Trace. 

5.2 

Total  in  18  inches,  .... 

2.6  lbs. 

33.7  lbs. 

The  wheat  had  evidently  taken  up  the  nitrates  as  they  had 
been  formed,  and  losses  of  nitrogen  by  drainage  would  not 
be  likely  to  take  place  until  after  harvest.     «<  In  three  soils 

Digitized  by  LjOOQIC 


Experiment  Station  Report.  25 

at  Rothamstead,  in  fair  agricultural  conditiou,  cultivated  as 
bare  follows  since  the  harvest  of  the  previous  year,  56.5, 
58.8  and  59.9  pounds  of  nitrogeu,  as  nitric  acid,  per  acre, 
were  found  in  September  or  October  to  the  depth  of  27 
inches.  If  the  summer  has  been  dry,  the  nitrates  are 
near  the  surface;  after  much  rain  they  are  at  a  lower 
level. 

Without  further  discussion  of  these  valuable  and  interest- 
ing experiments,  it  will  be  clearly  seen  that  the  work  of  ex- 
perimentation in  this  field  of  research  can  no  longer  be 
retarded  by  the  vague  and  indefinite  problems  presented  by 
former  crude  theories.  From  our  present  knowledge  of  the 
process  of  nitrification,  and  of  the  relations  of  the  elements 
of  fertility  to  the  soil  under  different  conditions,  all  of  which 
is  largely  owing  to  the  remarkable  series  of  experiments 
conducted  at  Rothamstead  for  the  past  forty  years,  the  lines 
of  investigation  that  give  promise  of  immediately  practical 
results  are  well  defined  and  can  be  readily  followed. 

Experiments  are  now  needed  to  determine  the  applica- 
bility of  the  results  obtained  at  Rothamstead  to  the  different 
climatic  conditions  that  prevail  in  this  country.  That  the 
general  relations  of  the  plant-food  to  the  soil  are  the  same 
cannot  be  doubted ;  but  we  need  information  as  to  the  modi- 
fying influences  of  the  varied  conditions. 

Draikaob  Watebs  of  the  Experimental  Corn  Plats. 

In  the  selection  and  arrangement  of  the  experimental  corn 
plats,  as  well  as  in  the  construction  of  the  drains,  particular 
care,  has  been  taken  to  secure  uniformity  in  all  conditions 
that  could  possibly  have  an  influence  on  the  composition  of 
the  drainage  waters. 

When  the  work  of  digging  the  trenches  for  the  tiles  was 
b^un,  April  16,  the  soil  was  saturated  with  water  within 
about  twelve  inches  of  the  surface. 

The  water  table  was  of  course  lowered  as  the  drains  were 
laid,  and  for  some  time  before  the  last  laterals  were  finished, 
May  10,  tiie  two-inch  drains  had  stopped  running,  and  there 
was  but  little  water  even  in  the  main  drains.  A  heavy  rain 
fell  on  the  night  of  May  21,  and  continued  through  the  fol- 
lowing dayf 
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The  drains  on  plats  3  and  13  and  the  '*  headers  **  B  and  C, 
were  running  at  10  a.m.  on  the  22d  inst.,  and  at  11  a.m.  all 
the  drains  were  running  with  the  exception  of  the  one  on 
plat  19. 

Samples  of  the  drainage  waters,  for  analysis,  were  taken 
from  plats  0,  3,  18,  and  from  the  «*  header"  C.  That 
from  plat  0  was  not  clear. 

At  1.30  P.M.  all  the  drains  were  running,  and  the  water 
was  clear,  with  the  exception  of  that  from  plat  7,  which  was 
slightly  turbid.  The  drains  from  plats  15,  17  and  19  dis- 
charged less  than  the  others. 

At  2.30  P.M.  samples  of  the  drainage  waters  were  taken 
for  analysis  from  all  the  plats  and  from  the  headers  B  and  C. 
At  5  P.M.  the  header  C  was  running  full,  the  drains  on 
plats  0,  1  and  3  nearly  full,  and  all  others  more  than  half 
full. 

Later  in  the  evening  all  the  drains  were  running  full.  On 
'  the  23d  inst.  all  the  drains  were  running  a  good  stream  at 
11  A.M.,  and  the  discharge  from  the  laterals  continued  until 
June  2,  heavy  showers  having  fallen  on  the  28th  and  Slst 
of  May.  The  samples  of  drainage  waters  were  taken  to  the 
laboratory,  where  they  were  analyzed  under  the  supervision 
of  Director  Goessmann,  with  the  results  given  in  the  follow- 
ing Table :  — 
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The  exceptionally  high  yield  of  nitrogen  in  the  drainage 
water  from  plat  1,  as  given  in  the  Table,  can  only  be  ex- 
plained on  the  supposition  that  the  labels  of  the  samples 
from  plats  0  and  1,  collected  at  2.30  p.m.,  have  been  trans- 
posed, either  when  sampling  in  a  pouring  rain  or  afterwards. 
The  composition  of  the  sample  of  plat  1,  as  given  in  the 
Table,  is  approximately  what  might  be  expected  in  the  sam- 
ple from  plat  0,  from  what  is  known  of  its  characteristics 
and  previous  history.  The  record  is,  however,  given  as  it 
was  made,  and  future  analysis  of  the  drainage  waters  from 
these  plats  may  explain  the  apparent  anomaly. 

There  was  quite  as  much  nitrogen  in  the  drainage  waters 
of  most  of  the  plats  as  could  reasonably  be  expected  under  the 
conditions  and  at  the  time  of  year  when  they  were  collected. 

The  soluble  nitrogen  of  the  soil  had  been  washed  out  by 
the  spring  rains  before  the  tiles  were  laid,  and  during  the  cold 
and  backward  spring  the  process  of  nitrification  had  not  been 
carried  on  actively. 

The  composition  of  the  drainage  waters  may  have  been 
somewhat  modified  by  the  conditions  under  which  they  were 
collected,  as  they  were  the  first  waters  discharged  by  the 
tiles  that  had  just  been  laid. 

The  season  has  been  a  remarkably  dry  one,  and  the  drains 
have  not  been  running  since  June  2. 

The  water  table  was  raised  to  the  grade  of  the  main  drain 
by  the  fall  rains,  but  the  laterals  have  remained  dry. 

To  carry  out  these  experiments  in  a  manner  tiiat  will  se- 
cure the  best  practical  results  in  the  shortest  time,  three  drain- 
gauges  should  be  provided  to  determine  the  relations  of  the 
rainfall  to  the  drainage  under  different  conditions  of  manage- 
ment, —  and  laterals  should  be  laid  in  the  upper  tier  of  plats, 
which  should  be  devoted  to  crops  in  systematic  rotation. 

The  entire  expense  of  these  additional  facilities  for  experi- 
menting will  probably  not  exceed  $450. 

In  a  matter  of  so  much  importance  to  the  farmers  of  the 
State,  there  should  be  no  difficulty  in  securing  the  required 
appropriation. 

It  is  certainly  bad  policy  to  buy  fertilizers  to  supply  a 
waste  of  the  elements  of  fertility  in  the  soil,  which  may  be 
prevented  by  better  methods  of  management ;  and  these  can 
only  be  determined  by  carefully  conduct^d^ejipc^q^l^^^ 
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[Exhibit  E.] 
REPORT    ON   ENSILAGE. 


Silo. 

The  silo,  10.5  by  14.1  feet,  inside  measare,  and  11  feet 
deep,  for  experiments  with  ensilage,  has  been  made  in  one 
comer  of  the  feeding  barn,  and  entirely  above  ground. 

In  its  construction  the  aim  has  been  to  secure  a  practically 
air-tight  box  with  the  least  possible  expense. 

The  lower  two  feet  of  the  silo  is  enclosed  with  brick  walls, 
nearly  two  feet  in  thickness,  which  form  on  two  sides  the 
foundation  walls  of  the  building,  the  earth  on  the  outside 
being  graded  nearly  to  the  level  of  the  sills. 

Above  the  brick  work  the  walls  of  the  silo  are  made  with 
six-inch  studs,  in  contact  with  the  sheathed  and  clapboarded 
covering  of  the  barn  on  two  sides,  and  the  inner  walls  are 
covered  with  matched  boards  on  the  outside.  The  lining  of 
the  silo  consists  of  two  thicknesses  of  one-inch  matched 
boards,  nailed  firmly  to  the  studs,  with  sheets  of  tarred 
paper  between  them  to  make  the  walls  as  nearly  air-tight  as 
possible.  In  this  way  a  dead-air  space  of  six  inches  is 
secured  in  the  walls  on  all  sides. 

Door. 

The  door  of  the  silo,  opening  on  the  barn  floor,  is  made 
of  pieces  of  two-inch  planks,  planed  to  a  thickness,  and  bat- 
tened with  a  lining  of  one-inch  planed  boards.  These  pieces 
forming  the  door  are  placed  crosswise  of  the  doorway,  fitting 
closely  inside  the  jambs,  with  the  inner  surface  flush  with  the 
inside  of  the  wall  of  the  silo.  The  door  is  kept  in  place  by 
planed  2  by  4  scantling,  fastened  to  the  jambs  of  the  doorway 
with  square-headed  screw  bolts,  technically  called  *'  lag- 
screws,''  to  sustain  the  pressure  of  the  ensilage  on  the 
door. 

Digitized  by  CjOOQ IC 


30  Experimerd  Station  Report. 

By  this  arrangement  access  is  gained  to  the  ensilage  by 
taking  out  the  lag-screws  with  a  wrench,  and  removing  the 
scantling  that  support  the  door,  and  then  taking  the  door  out 
piece  by  piece,  and  thus  exposing  the  wall  of  ensilage  press- 
ing against  it. 

The  cover  of  the  silo  consists  of  a  course  of  two-inch 
planed  planks,  cut  five-eighths  of  an  inch  shorter  than  the 
diameter  of  the  silo,  and  covered  with  a  course  of  one-inch 
planed  boards  breaking  joints  with  the  planks.  As  the 
planed  surface  and  edges  of  the  boards  and  planks  fit  closely 
together,  the  cover  is  practically  air-tight,  with  the  excep- 
tion of  the  slight  space  around  the  edges  which  must  be  left 
to  prevent  binding  against  the  walls  of  the  silo  as  the  ensi- 
lage settles. 

Weights. 

The  required  pressure  is  obtained  by  means  of  cement 
barrels  filled  with  earth. 

Barrels  or  boxes  of  earth  or  stones  are,  in  my  experience, 
the  best  and  most  convenient  weights  for  a  silo,  as  they  give 
a  uniform  and  constant  pressure.  Screws  are  objectionable 
as  they  do  not  give  a  constant  pressure  and  must  be  tightened 
once  or  twice  a  day  for  several  weeks,  and  the  labor  involved 
is  more  than  will  be  required  to  supply  the  needed  load  of 
earth  or  stones. 

Fodder  Corn. 

The  fodder  corn  for  filling  the  silo  was  grown  on  the  west 
tier  of  experiment  plats,  and  on  a  small  piece  of  ground 
west  of  the  plats  in  experimental  grasses. 

No  manure  was  applied,  as  the  condition  of  the  soil  for 
future  experiments  was  a  matter  of  greater  importance  than 
a  large  crop  of  fodder  corn  this  year. 

*'  Longfellow  ^  corn  was  sowed  in  drills  thirty  inches 
apart  July  5.  From  the  late  time  of  planting,  a  small  variety 
of  com  was  selected  in  preference  to  the  larger  sorts,  which 
require  a  longer  season  to  mature. 

The  corn  made  a  rapid  growth,  and  it  was  well  tasselled 
out|  when  it  was  struck  by  the  frost  on  the  night  of  Sept.  3, 
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As  soon  as  help  could  be  obtained  the  fodder  corn  was 
harvested  and  put  in  the  silo,  the  cutting  to  1^  inch  lengths 
being  done  by  hand-power. 

15212.5  pounds  were  cut  and  put  in  the  silo  Sept.  6 ; 
13850.0  pounds  were  cut  and  put  in  the  silo  Sept.  7  ;  and 
5327.5  pounds,  harvested  the  preceding  day,  were  cut  and 
put  in  the  silo  Sept.  8.  The  total  of  green  fodder  was 
17  tons  390  lbs. 

The  com  was  well  tramped  down  as  it  was  put  in  the 
silo,  and  at  night  when  work  was  stopped  the  surface  was 
carefully  levelled  and  left  without  covering  until  morning. 

The  night  of  the  6th  the  mass  settled  about  two  inches, 
and  on  the  night  of  the  7th  it  settled  three  inches. 

The  cover  was  put  on  and  weighted  with  earth  to  give  an 
estimated  pressure  of  something  over  60  pounds  to  the  square 
foot,  in  the  afternoon  of  the  8th. 

The  mass,  before  covering  and  weighting,  filled  the  silo  to 
the  depth  of  8j^  feet,  and  the  temperature  two  feet  below  the 
surface  was  82^  F. 

Temperature. 

For  the  convenience  of  future  observations  a  gas  pipe  \\ 
inches  in  diameter  and  four  feet  long,  with  sharp  edges,  was 
driven  through  a  hole  in  the  middle  of  the  cover,  and  the 
upper  end  was  securely  packed  to  make  a  tight  connection 
with  the  planks  of  the  cover,  while  the  top  was  closed  with 
a  plug. 

The  temperature  of  the  ensilage  at  the  bottom  of  this  tube, 
and  the  temperature  of  the  air  outside,  together  with  the 
settling  of  the  surface  of  the  mass  of  ensilage,  were  fre- 
quently observed  with  the  results  given  in  the  following 
table.  Whenever  a  change  in  the  temperature  was  noticed 
the  observation  was  immediately  repeated,  to  eliminate  all 
possible  errors.  The  observations  on  the  depth  of  ensilage 
were  taken  from  a  single  point  until  the  18th  inst.,  when 
irregularities  in  the  rate  of  settling  were  noticed,  and  the  ob- 
servations were  afterwards  taken  from  four  points,  the  aver- 
age of  them  being  given  in  the  table :  — 
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ObservaUans  on  the  Ensilage, 


Temperature 

Tempera- 

DATE. 

Depth  of 
Bnallxc. 

of  Enillage  4 

ft.  itom  the 

•orflioe. 

tore  of 
Oattlde  Air. 

Remarks. 

Sept 

8,       . 

8  ft.  6   in. 

82®  F. 

2  ft  below  surface 
before  covering. 

it 

9,      .            . 

7    ii     "7        ii 

82®   " 

. 

(( 

10,       .            . 

7  "  2t  " 

78®    " 

- 

it 

11.        .            . 

6  "  9     " 

77®    " 

. 

it 

12.     . 

-         — 

82®   •* 

62® 

ii 

14,     .         . 

.          . 

84®   " 

66® 

u 

15.     .        . 

dft-ll^io. 

84®    " 

68® 

ii 

16.     .        . 

5"  lU  " 
5"  101  " 

87®    " 

72® 

ii 

17.     . 

86®   " 

69® 

ii 

18.     .        . 

5"  9 

ii 

82®   " 

69® 

ii 

19.     .        . 

6"  9 

♦* 

84®    " 

. 

*i 

20.     .        . 

5"  9 

ii 

■ 

84®   •* 

61" 

it 

21.     . 

6"  9 

Ci 

84®   " 

620 

ii 

22,     .        . 

6"  9      " 

83®   " 

66<^ 

ii 

24.     .        . 

6"  9      " 

82®   " 

61° 

ii 

26.     .        . 

6"  8i    " 

80®   " 

68° 

ii 

26,     .        . 

5  "  a     " 

80®   " 

60° 

«i 

27.     .        . 

6  "  7      " 

80®    " 

60° 

u 

28,     .        . 

5».  7      •* 

80®    " 

60° 

ii 

29.     .        . 

5"  7i    " 

79®   " 

63° 

ii 

30.     .        . 

5"  7      " 

78®    " 

69° 

Oct. 

1.     .        . 

6"  7}    " 

78®   *• 

60° 

»i 

2.     .        . 

5"  7  J     " 

76®    " 

48° 

ii 

3.     .        . 

5"  7      " 

76®   " 

44° 

ii 

4.     . 

5"  6i     " 

76®    " 

48° 

ii 

10.     . 

-          - 

68®    " 

"" 

ii 

27.     . 

—          . 

66®    " 

_ 

Nov 

.    7.     .        . 

-          - 

64®    « 

.         . 

i« 

18.     .        . 

-          - 

69®   « 

- 

Dec. 

3.     . 

_          - 

64®    •» 

'         - 

^ 

•t 

16.     .        . 

5ft5i  in. 

49^    ** 

... 

22® 

1 

It  will  be  seen  that  the  ensilage  did  not  settle  at  a  uniform 
rate,  as  might  be  expected  from  the  constant  pressure  ap- 
plied, and  the  variations  are  greater  than  can  be  attributed 
to  errors  of  observation,  as  the  measurements  were  taken 
with  the  greatest  exactness,  and  they  were  repeatedly  veri- 
fied by  re-measurement.  Frequent  examinations  of  the 
edges  of  the  cover  failed  to  detect  any  indication  of  obstruc- 
tion by  pressure  on  the  walls  of  the  silo. 

Temperature. 
The  temperature  of  the  ensilage  on  the  9th  inst.  was  the 
same  as  on  the  previous  day,  before  the  cover  was  put  on 
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(82^),  but  there  was  a  fall  of  5^  in  the  course  of  the  next 
two  days.  A  rise  of  temperature  then  followed,  reaching 
the  maximum  of  87^  on  the  16th,  and  during  the  next  two 
weeks  there  was  a  depression  of  but  9^.  The  fall  in  tem- 
perature in  the  following  two  and  one  half  months  was  only 
29^  to  the  lowest  observation  recorded  (49^),  which  is  still 
above  the  temperature  of  the  outside  air. 

Bacteria. 

Samples  of  the  ensilage  were  taken  from  time  to  time 
through  the  tube,  at  depths  of  from  four  to  five  feet  below 
the  surface,  for  microscopic  examination. 

The  sample  taken  on  the  9th  inst.,  when  the  temperature 
was  observed,  swarmed  with  bacteria,  which  were  remarka- 
bly active,  and  rapidly  increasing  by  self-division. 

Since  the  temperature  has  fallen  below  60^  the  apparent 
activity  of  the  bacteria  has  been  slightly  diminished.  This 
may  be  attributed  to  the  lower  temperature  and  increasing 
acidity,  but  the  relative  influence  of  each  has  not  been  de- 
termined. 

Fermentation. 

There  are  two  classes  of  ferments  now  generally  recog- 
nized: 1st,  the  so-called  soluble  or  chemical  ferments,  as 
acids  and  diastase,  which  **  invert  **  cane  sugar  and  transform 
it  into  dextrose,  or  change  starch  into  dextrine,  etc.,  and 
these,  according  to  Dumas,  **  always  sacrifice  themselves  in 
the  exercise  of  their  activities.**  2d,  The  true  ferments, 
which  from  the  discoveries  of  Schwann  (1838),  and  the 
elaborate  and  exhaustive  experiments  which  have  been 
made  by  Pasteur  in  the  past  twenty  years,  are  now  known 
to  be  living  organisms  that  produce  fermentation  as  a  func- 
tion of  their  vital  activity. 

The  true  fermentations  are,  therefore,  purely  physiological 
processes,  which  are  defined  by  Pasteur  as  **  the  direct  con- 
sequence of  the  processes  of  nutrition,  assimilation  and  life, 
when  they  are  carried  on  without  the  agency  of  free  oxygen," 
or  *•  as  a  result  of  life  without  air.**  Unlike  the  soluble  fer- 
ments, these  living  organisms  increase  at  the  expense  of  the 
substances  fermented. 
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These  organized  ferments,  which  belong  to  the  class  of 
fungi,  may  be  divided  into  two  groups,  the  Saccharomt/cetes 
or  budding  fungi,  — the  active  agents  of  alcoholic  fermenta- 
tion, of  which  yeast  may  be  taken  as  the  type ;  and  the 
Schizomycetes^  or  fission  fungi,  which  include  the  lactic, 
butyric,  and  similar  ferments,  and  the  ferments  of  putrefac- 
tion ;  most  of  them  are  of  the  forms  known  as  bacteria, 
and  they  multiply  rapidly  by  subdivision.  All  the  members 
of  both  groups  probably  propagate  by  means  of  spores,  but 
this  method  of  reproduction  has  not  been  observed  in  many 
species  belonging  to  the  last  mentioned  group. 

The  living  organisms  of  fermentation  found  in  samples  of 
fresh  ensilage,  all  belong  to  the  group  of  Schizomycetes 
(bacteria).  No  members  of  the  group  of  Saccharomycetes 
(yeast  or  alcoholic  fungi)  have  been  observed  in  samples 
from  the  interior  of  the  silo  that  h;^d  not  been  exposed  to  the 
air. 

After  the  silo  is  opened  and  a  large  surface  is  exposed  to 
the  air,  the  **  yeast  fungi  "  and  even  the  **  moulds  "  may  be 
found,  but  they  are  evidently  the  result  of  germs  derived 
from  the  air  after  the  silo  is  opened. 

We  do  not  include  the  **  mould  fnngi  ^  in  the  class  of  fer- 
ments proper,  as  Pasteur  has  shown  that  they  act  as  ferments 
under  exceptional  conditions  only,  and  even  then  they  do 
not  produce  active  fermentation. 

The  ferments  of  the  first  mentioned  group  have  been 
studied  more  thoroughly  than  the  others,  from  their  import- 
ance in  the  manufacture  of  beer,  wine,  etc.,  but  many  of  the 
facts  developed  in  their  investigation  are  undoubtedly  appli- 
cable to  the  ferments  of  the  other  groups. 

From  experiments  with  fruits  in  an  atmosphere  of  carbonic 
acid,  Pasteur  has  apparently  shown  that  any  vegetable  cells 
which  are  capable  of  extracting  their  needed  supply  of  oxy- 
gen from  organic  combinations  may,  by  this  manifestation  of 
their  vital  activity,  act  as^ferments ;  and  the  true  ferments  are 
distinguished  from  these,>j)ot  by  a  difference  in  their  specifi- 
cation, but  from  the  fact  that  they  are  capable  of  carrying  on 
the  functions  of  nutrition  and  assimilation  with  much  greater 
activity  without  a  supply  of  oxygen  in  the  air. 

Pasteur  has  likewise  proved  that  the  alcoholic  ferments 
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devolop  rapidly  in  the  presence  of  air,  but  their  function  as 
ferments  is  impaired  by  this  ready  supply  of  oxygen. 

In  the  absence  of  air,  as  in  an  atmosphere  of  carbonic 
acid,  they  take  their  supply  of  oxygen  from  organic  sub- 
stances, like  sugar,  and  their  function  as  ferments  is  in- 
creased. 

When  the  life  of  the  bacteria,  or  other  organized  ferments, 
is  destroyed,  the  process  of  fermentation,  or  putrefaction, 
ceases ;  and  this  takes  place,  —  according  to  the  observa- 
tions made  in  the  course  of  the  controversy  in  regard  to 
spontaneous  generation, —  at  a  temperature  of  from  122^  to 
140^,  and  if  the  germs  that  produce  the  bacteria  are  then 
excluded,  the  process  of  fermentation,  or  of  putrefaction, 
cannot  again  take  place. 

The  canned  articles  of  food,  which  are  now  so  common  in 
the  markets,  furnish  an  illustration  of  the  application  of  this 
principle.  In  their  preparation  heat  is  applied,  which  kills 
the  bacteria,  —  the  active  agents  of  fermentation,  —  and 
they  are  then  sealed  in  air-tight  cans  to  prevent  the  access 
of  a  fresh  supply  of  germs  from  the  atmosphere. 

That  the  germs  which  produce  the  bacteria  of  fermenta- 
tion and  putrefaction  are  abimdantly  distributed  in  the  air, 
has  been  conclusively  proved  by  the  experiments  of  Pasteur 
and  Tyndall,  and  the  supposed  cases  of  spontaneous  fermen- 
tation or  putrefaction  are  readily  explained  by  the  seeding  of 
the  fermenting  substances  with  the  germs  derived  from  the 
atmosphere. 

The  various  and  conflicting  reports  that  are  made  in  regard 
to  the  quality  of  ensilage,  including  the  degree  of  acidity, 
its  influence  upon  the  quality  of  milk,  and  its  general  feed- 
ing value,  can  only  be  explained  by  differences  in  the  quality 
and  maturity  of  the  crops  from  which  it  is  made,  together 
with  the  different  methods  of  securing  it,  all  of  which  must 
have  an  influence  on  the  process  of  nutrition  in  the  bacteria, 
and  therefore  produce  variations  in  the  results  of  fermenta- 
tion. 

The  molecular  changes  taking  place  under  such  different 
conditions  cannot  be  expressed  in  any  definite  chemical  for- 
mula. As  fermentation  is  strictly  a  physiological  process, 
the  fermented  product  may  be  looked  upon  as  the  residuum 
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of  what  is  required  ia  the  nutritive  functions  of  the  bacteria 
that  produce  it. 

In  advocating  these  views  Pasteur  says :  **  Originally, 
when  fermentations  were  put  amongst  the  class  of  decompo- 
sitions by  contact-action,  it  seemed  probable,  and,  in  fact, 
was  actually  believed,  that  every  fermentation  had  its  own 
well-developed  equation,  which  never  varied. 

**  In  the  present  day,  on  the  contrary,  it  must  be  borne  in 
mind  that  the  equation  of  a  fermentation  varies  essentially 
with  the  conditions  under  which  that  fermentation  is  accomp- 
lished, and  that  a  statement  of  this  equation  is  a  problem  no 
less  complicated  than  that  in  the  case  of  the  nutrition  of  a 
living  being.  To  every  fermentation  may  be  assigned  an 
equation  in  a  general  sort  of  way,  —  an  equation,  however, 
which  in  numerous  points  of  detail  is  liable  to  the  thousand 
variations  connected  with  the  phenomena  of  life.  More- 
over, there  will  be  as  many  distinct  fermentations  brought 
about  by  one  ferment  as  there  are  fermentable  substances 
capable  of  supplying  the  carbon  element  of  the  food  of  that 
same  ferment,  in  the  same  way  that  the  equation  of  the 
nutrition  of  an  animal  will  vary  with  the  nature  of  the  food 
which  it  consumes.  As  regards  fermentation  producing 
alcohol,  which  may  be  effected  by  several  different  ferments, 
there  will  be,  in  the  case  of  a  given  sugar,  as  many  general 
equations  as  there  are  fei*ments,  whether  they  bo  ferment- 
cells,  properly  so  called,  or  cells  of  the  organs  of  living 
beings  functioning  as  ferments.  In  the  same  way  the  equa- 
tion of  nutrition  varies  in  the  case  of  different  animals  nour- 
ished on  the  same  food.  These  remarks  are  applicable  to  all 
ferments  alike ;  for  instance,  butyric  ferment  is  capable  of 
producing  a  host  of  distinct  fermentations,  in  consequence 
of  its  ability  to  derive  the  carbonaceous  part  of  its  food 
from  very  different  substances,  from  sugar,  or  lactic  acid,  or 
glycerine,  or  mannite,  and  many  others.  Moreover,  it  is 
quite  erroneous  to  suppose  that  the  presence  of  a  single  one 
of  the  products  of  a  fermentation  implies  the  co-existence  of  a 
particular  ferment.  If,  for  example,  we  lind  alcohol  among 
the  products  of  a  fermentation,  or  even  alcohol  and  carbonic 
acid  gas  together,  this  does  not  prove  that  the  ferment  must 
be  an  alcoholic  ferment,  belonging  to  alcoholic  fermentations 
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in  the  strict  sense  of  the  term.  Nor,  again,  does  the  mere 
presence  of  lactic  acid  necessarily  imply  the  presence  of 
lactic  ferment.  As  a  matter  of  fact,  different  fermentations 
may  give  rise  to  one  or  even  several  identical  products.** 

From  this  statement  of  the  physiological  conditions  that 
modify  the  products  of  fermentation,  it  must  be  seen  that 
uniformity  in  the  quality  of  ensilage  can  only  be  secured  by 
preventing  fermentation  altogether,  or  reducing  it  within  the 
narrowest  possible  limits.  This  can  only  be  done  by  de- 
stroying the  bacteria  of  fermentation  in  the  earliest  stages  ot 
their  activity,  which  would  result  in  the  production  of  ensi- 
lage free  from  acidity,  and  closely  resembling  in  quality  the 
green  fodder  from  which  it  is  made. 

If  the  bacteria  can  be  killed,  when  the  silo  is  covered  and 
weighted,  the  enclosed  mass  of  ensilage  will  be  practically 
preserved  under  the  same  conditions  as  fruits,  or  vegetables, 
or  meats  are  preserved  when  canned.  The  practical  ques- 
tion, then,  presents  itself  as  to  how  this  can  best  be  accom- 
plished. 

An  extended  series  of  observations  on  samples  of  the 
ensilage  from  the  experimental  silo,  have  already  been  made, 
and  are  still  in  progress,  to  determine  the  temperature  re- 
quired to  kill  the  bacteria  which  are  the  cause  of  fermenta- 
tion. This  will,  without  doubt,  vary  somewhat  with  the 
kind  of  produce  under  treatment  and  its  condition  at  the 
time  of  harvest.  Thus  far  my  experiments  seem  to  indicate 
that  a  temperature  of  from  115^  to  122^,  maintained  for  one 
or  two  hours,  will  be  sufficient  to  kill  the  bacteria  under  the 
conditions  in  which  they  are  now  placed. 

The  time  of  exposure,  us  well  as  the  temperature,  must 
have  an  important  influence  on  the  result. 

A  degree  of  heat  that  would  kill  the  mature  and  active 
bacteria  would  not,  in  all  probability,  kill  the  germs  which 
might  produce  a  succeeding  generation  if  the  given  tempera- 
ture was  continued  but  a  short  time. 

From  observations  on  the  temperature  of  the  silo  after  it 
was  covered  and  weighted,  it  may  with  reason  be  expected 
that  the  initial  temperature  will  remain  nearly  constant  for 
several  days,  and  perhaps  for  weeks,  which  would  ensure  the 
destruction  of  any  successive  generations  of  bacteria  that 
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might  be  developed  from  the  germs  that  had  not  been 
killed. 

Id  the  ordinary  process  of  filling  a  silo  the  object  aimed  at 
is  to  prevent  fermentation  by  keeping  the  green  fodder  well 
packed  as  it  is  put  in,  and  even  under  these  precautions  the 
temperature  of  the  mass  often  rises  above  100^.  I  have 
observed  a  temperature  of  105^  when  the  greatest  care  had 
been  taken  in  packing  the  silo  as  it  was  filled. 

With  less  tramping  of  the  mass,  and  when  the  work  of 
filling  the  silo  is  extended  over  a  period  of  several  days,  the 
temperature  may  rise  to  a  point  that  is  fatal  to  the  bacteria ; 
and  this  may  be  the  explanation  of  the  reported  cases  in 
which  the  ensilage  is  said  to  be  <*  sweet,**  or  free  from 
acidity. 

When  the  precise  conditions  as  to  the  required  tempera- 
ture are  known,  the  better  plan  may  be  to  fill  the  silo  with- 
out any  packing  beyond  what  is  produced  by  the  weight  of 
the  superincumbent  mass,  and  then  allow  it  to  remain  until 
the  desired  temperature  is  reached,  before  putting  on  the 
cover  and  weights. 

The  best  method  can,  however,  only  be  determined  by 
carefully  conducted  experiments  that  are  made  with  a  full 
knowledge  of  the  different  conditions  that  may  have  an  in- 
fluence in  modifying  the  results.  It  cannot,  however,  be 
doubted  that  acidity  in  the  ensilage  can  only  be  produced 
by  conducting  the  process  so  that  the  temperature  does  not 
rise  above  the  point  that  is  fatal  to  the  bacterial  ferment 
(probably  115o  to  120O). 

In  filling  silos,  observations  on  temperature  have  been 
generally  neglected,  and  we  therefore  lack  the  necessary 
data  for  determining  the  precise  temperature  required  to 
prevent  fermentation,  or  the  conditions  under  which  it  may 
be  produced,  from  the  results  of  practical  experience.  But 
a  single  case  has  come  to  my  knowledge,  where  such  obser- 
vations have  been  made,  when  the  resulting  product  was 
sweet  ensilage.  Mr.  Oeorge  Fry  of  England  reports  the 
results  of  some  experiments  made  the  present  season,  which 
are  of  particular  interest  in  connection  with  the  observations 
recorded  above. 

In  a  silo,  filled  with  ** rough  grass"  and  ** clover  and  rye 
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grass "  between  the  7tb  and  80th  of  June,  the  temperature 
at  the  time  of  covering  was  132^ ,  at  a  depth  of  six  feet  from 
the  surface.  The  cover  was  weighted  with  twelve  inches  of 
sand. 

On  July  11th,  and  again  on  the  17th,  the  cover  was  taken 
off  and  the  silo  was  filled  with  **  meadow  grass  **  to  make  up 
for  the  loss  in  settling. 

The  temperature  observed  at  these  dates  was  140^  at  a 
depth  of  six  feet  from  the  surface. 

In  another  silo,  filled  with  **  clover  and  rye  grass"  and 
*'  meadow  grass"  between  June  -SOth  and  July  11th,  when 
the  cover  was  put  on  and  weighted,  the  temperature  ob- 
served was— Jul/7th,  149°,  and  July  14th,  158^.  The  first- 
mentioned  silo  was  opened  October  25,  and  the  ensilage  is 
described  as  <<  of  a  brown  color,  and  of  a  sweet,  luscious 
odor t  free  from  acidity^  very  much  resembling  that  of  ordi- 
nary hay."  Cattle,  sheep,  and  horses  ate  it  at  once  with 
apparent  relish. 

These  experiments  seem  to  prove  that  a  temperature  suffi- 
ciently high  to  kill  the  bacteria  and  put  a  stop  to  fermen- 
tation can  be  readily  obtained  in  the  process  of  filling  the 
silo. 

Experiments  are  now  needed  to  determine  the  precise 
temperature  required  and  the  most  favorable  conditions  for 
securing  it  with  different  articles  of  food. 

£nsilagb  in  the  Silo. 

To  carry  on  the  experiments  now  in  progress,  the  ensilage 
in  the  experimental  silo  should  not  be  fed  out  until  some 
time  in  March. 

Additional  facilities  will  be  required  to  complete  the  inves- 
tigations that  are  now  in  progress.  An  appropriation  of 
$100.00  will  be  sufficient  to  provide  the  necessary  outfit. 

An  engine  is  very  much  needed  to  furnish  power  for  cut- 
ting fodder,  and  for  other  purposes,  —  a  suitable  one,  with 
the  necessary  shafting  and  belting,  may  be  procured  at  a 
cost  not  exceeding  $500. 


Amherst,  Mass.,  Dec  24,  1883. 
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[Exhibit  F.] 


EXPERIMENTS   WITH   PIGS. 


The  experiments  in  pig-feeding  have  been  limited  to  some 
preliminary  inquiries  in  regard  to  the  influence  of  bran  and 
cotton-seed  meal  when  added  to  a  ration  composed  princi- 
pally of  corn-meal. 

As  bran  and  cotton-seed  meal  contain  a  higher  percentage 
of  proteids  than  corn-meal,  they  should  be  valuable  additions 
to  the  ration,  if  corn-meal  as  a  fattening  food  is  deficient  in 
nitrogenous  constituents.  Ten  pure-bred  Berkshire  pigs, 
from  the  College  farm,  were  put  in  the  experimental  pens 
on  the  afternoon  of  October  23,  but  one  pig  being  put  in 
each  pen.  The  age,  sex,  and  weight  of  each  pig  is  given  in 
the  following  table :  — 

No.  1,  Sow,  weight,  October  23, 68J  lbs. ' 


3,     " 

6,  Barrow, " 

cc 

69| 
691 

t( 

Bom  May  16, 1883. 

7,       "        " 

k( 

42i 

1( 

9,       "        " 

u 

68i 

u      % 

10, 

(t 

70 

tc 

8,       *• 

u 

61i 

ct 

From  two  to  three 

6.  Sow, 

it 

67i 

ii 

weeks  older. 

4,  Barrow, " 

t« 

60J 

tt 

2,       " 

u 

m\ 

tc 

For  a  preliminary  period  of  five  days,  while  getting  accus- 
tomed to  their  new  quarters,  the  pigs  were  all  fed  on  corn- 
meal. 

At  the  beginning  of  the  experiment,  on  the  morning  of 
October  29,  they  were  all  again  weighed,  before  feeding, 
and  were  then  put  on  their  assigned  rations  as  follows :  — 

Nos.  6  and  6, —  Corn-meal  only. 

Nos.  1,  2,  and  8,  —  Corn-meal  with  cotton-seed  meal. 

Nos.  3,  7,  and  4,  —  Com-meal  with  bran. 

Nos.  9  and  10,  —  Corn-meal  with  bran  and  cotton-seed  meal. 
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A  limited  ration  of  bran  and  cotton-seed  meal  was  given 
in  the  pens  having  the  mixed  food,  and  the  corn-meal  was 
fed  to  make  out  the  full  ration  of  as  much  as  would  be  readily 
eaten. 

The  bran  and  cotton-seed  meal  were  not  apparently 
relished  on  the  start,  and  the  amount  fed  was  determined 
in  each  caae  by  the  quantity  that  would  be  eaten  with  a  good 
appetite. 

An  analysis  of  the  feed  was  made  in  the  laboratory,  under 
the  supervision  of  Director  Goessman,  which  showed  the 
composition  to -be  as  follows :  — 


Cora-Meal. 

Bna 

CottoB.Se«d 
MmI. 

Moisture,  at  100**  a,  .... 

13.66 

12.08 

8.38 

CrutJeAsh, 

1.23 

6.96 

7.80 

•*    Cellulose,         .... 

2.28 

12.06 

6.17 

"    Fat,  .        .        . 

3.67 

8.36 

11.86 

"    Protein, 

8.99 

13  78 

88.91 

Non-nitrogenous  Extract,  . 

70.28 

61.77 

26.89 

100.00 

100.00 

100.00 

To  prevent  any  possible  deficiency  in  the  ash  constituents, 
in  feeding  growing  pigs  with  corn-meal  alone,  and  to  secure 
uniformity  in  all  conditions,  aside  from  the  differences  in 
food,  leached  ashes,  with  a  few  small  pieces  of  charcoal, 
were  kept  in  a  separate  trough  in  each  pen,  to  which  the 
pigs  had  uninterrupted  access. 

The  weight  of  each  pig  at  the  beginning  of  each  week,  the 
feed  consumed  per  week,  and  the  average  weight  of  each  pig 
for  each  week,  will  be  found  in  Tables  1,  2,  and  3. 

The  amount  of  dry  substance  of  food  consumed  per  week 
by  each  pig,  the  amount  of  dry  substance  of  food  required 
to  produce  one  pound  of  increase  in  live  weight,  and  the 
gain  for  each  100  pounds  of  live  weight,  or  the  gain  per 
cent,  for  each  week,  is  given  in  Tables  4,  5,  and  6. 
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23.8 
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26.7 
36.3 
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26.4 
26.8 
23.1 
22.4 
21.6 

Table  No.  4. 
Week,  for  each  100  Ihs. 
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82.2 
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22.8 
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October  23  to  29, 

Week  ending  November  6, 

12,     '. 
"           ••           19, 
26, 
'•      December  3,      .        .        . 
10,      .        .        . 
17,      .     . 
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Table  No.  6. 
100  lbs.   of  Live    Weight  per    Week. 
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October  23  to  29 

Week  ending  November  6,       .        .        . 

**           **           •*          12,       .        .        . 
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•*           ••          26,       .        .        . 

"     December  3,       .        .        . 

"          10,       .        .        . 

17,       .        .        . 
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In  the  diagrams  which  follow,  some  of  the  leading  facts 
recorded  in  the  tables  are  presented  in  the  graphic  form,  so 
that  the  results  can  be  more  readily  compared. 

The  different  pigs,  and  the  kind  of  feed  consumed  by 
them,  is  indicated  on  all  the  diagrams  as  follows :  — 

A  black  line  is  given  for  pigs  5  and  6,  which  were  fed 
corn-meal  only. 

A  blue  line  is  given  for  pigs  1,  2  and  8,  which  were  fed 
corn-meal  with  cotton-seed  meal. 

A  red  line  is  given  for  pigs  3,  7  and  4,  which  were  fed 
corn-meal  with  bran. 

An  interrupted  line,  blue  and  red,  is  given  for  pigs  9  and 
10,  which  were  fed  corn-meal  with  bran  and  cotton-seed  meal. 

A  scale  at  the  side  of  the  diagrams  will  show  the  weights 
indicated. 

On  diagram  I,  the  actual  weight  of  each  pig  is  given  for 
each  week,  and  the  gain  or  loss  can  be  readily  traced. 

In  diagram  2,  the  initial  weights  are  reduced  to  a  common 
standard  of  one  hundred  pounds,  and  the  lines  show  the 
gain  or  loss  for  each  week  for  each  one  hundred  pounds  of 
live  weight. 

The  dry  substance  of  feed  consumed  per  week,  for  each 
one  hundred  pounds  of  live  weight,  is  given  in  diagram  3, 
and  the  dry  substance  of  food  consumed,  required  to  pro- 
duce one  pound  of  increase  in  live  weight,  is  given  in  dia- 
gram 4. 

It  will  be  noticed  that  the  weights  of  pigs  4  and  2  are 
omitted  in  the  tables  and  diagrams  the  last  week  of  the 
experiment.  No.  4  seemed  to  be  in  perfect  health,  when 
weighed  on  the  morning  of  December  10,  but  a  few  min- 
utes after  he  fell  down  in  a  **  spasm,"  and  died  within 
ten  minutes  of  the  first  attack,  apparently  of  apoplexy.  The 
only  post-mortem  indications  of .  disease  consisted  in  con- 
gestion of  the  membranes  of  the  brain  and  medulla. 

An  examination  will  show  that,  in  the  uniform  rate  of 
gain  during  the  experiment,  —  in  the  comparatively  slight 
variations  in  the  amount  of  food  consumed  in  proportion  to 
its  weight, — and  in  the  return  for  feed  consumed,  he  had 
made  one  of  the  best  records  in  the  experiment. 
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A  rheumatic  affection  of  the  hind  legs  of  pig  No.  2,  ao- 
companied  with  tenderness  of  the  muscles  and  partial  loss 
of  motion,  had  been  noticed  for  a  few  days  at  the  close  of 
the  experiment,  and  he  was  not,  therefore,  weighed  on  the 
17th. 

The  weather  during  the  last  week  of  the  experiment  was 
severe,  the  feed  freezing  in  the  troughs,  and  the  thermome- 
ter, at  times,  nearly  down  to  zero.  Under  these  conditions, 
but  two  pigs  (9  and  6)  made  a  positive  gain. 

Pig  No.  5  was  sick,  and  lost  weight  the  first  two  weeks 
of  the  experiment,  which  accounts  for  the  low  consumption 
of  food  recorded  in  table  2  and  diagram  3,  —  during  the 
next  four  weeks,  however,  with  an  exclusiye  diet  of  corn- 
meal,  he  made,  on  the  whole,  the  best  record,  as  will  be  seen 
by  reference  to  table  5  and  diagram  4. 

The  diagrams  show  that  the  feed  required  to  produce  a 
pound  of  increase  in  live  weight  varies  from  week  to  week, 
with  the  same  food,  and  of  the  rations  fed  there  is  no  par- 
ticular one  which  seems  to  have  an  advantage,  in  this  respect, 
over  the  others. 

On  the  whole,  the  experiments  fail  to  prove  that  com- 
meal  with  bran  or  cotton-seed  meal,  or  both,  is  a  more  valu- 
able pig  food  than  corn-meal  alone. 
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HORTICULTURAL  DEPARTMENT 


MASSACHUSETTS    EXPERBIENT    STATION. 


lb  the  Director  and  Board  of  Control 

Gentlemen  :  —  The  special  work  assigned  to  this  depart- 
ment, and  upon  which  I  make  the  following  report,  is  as 
follows :  — 

I.    The  growth  and  care  op  the  collection  of  grasses    and 

FORAGE  CROPS. 

IL    The  care  of  the  fruit  plats  for  detbrminino  the  effect 

OF  THE  VARIOUS  ELEMENTS  OF  PLANT-FOOD  UPON  THE  COMPO- 
SITION OF  THE  FRUIT. 

ni.    Testing  the  various  kinds  of  new  fruits. 

IV.  To  determine  what  influence  the  stock  may  have  upon 

THE  scion,  if  any,  IN  GRAFTING. 

V.  Study  of  diseases  of  fruit  and  other  trees  and  plants, 

AND  THE  REMEDIES  TO  BE  APPLIED. 

VL    Destruction  of  injurious  insects. 
VIL    Germination  of  seeds. 

I. 
Upon  the  land   leased  the  Station  by  the   College   was 
found  a  collection  of  grasses  and  forage  plants,  consisting  of 
the  following  species  :  — 

Perennials. 

Alopecurus  pratensis,       ....  Meadow  foxtail. 

Phleum  pralense^ Timothy. 

Daciylis  glomerata, Orchard  grass. 

Bromus  secalinus, Chess  or  cheat. 

Broniita  mollis, Soft  chess. 

Bromus  giganteus, Great  chess. 

Lolium  perenne, Rye-grass. 

Festuca  elalior,        .         .        ;        .        .  Meadow  lescue. 
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FetUica  avina, Sheep^s  fescue. 

Fetiuea  duriuscular,        .... 

Festuca  rubra, Red  fesone. 

Festuea  tenella,         .        ■        .        .        .  Slender  fescue. 

Festuca  giganiea^ Great  fescue. 

Agroslis  vulgaris,     ....  Red-top  or  £ng.  bent. 

Agrostis  siolardfera,  ....  Creeping  bent. 

AgrcMs  camna,  .        .  R.  I.  bent. 

Poapraiense, June-grass  or  Ky.  blue-grass. 

Poa  triviaiis, Rough-stalked  meadow. 

Poa  $eroUna, False  red-top. 

Foa  ampresKL, Wire-grass. 

AnthwumihefMfim  odoraium^    .  .  Sweet  vernal. 

Axxnaflavescens, Yellow  oat-grass. 

Arrhenalherum  avenaceum,     .        .        .  Wild  oat-grass. 

Aira  ecBspUosa, Hair-grass. 

AiraJUxuosa, Hair-grass. 

Phalaris  arundinacea,     ....  Reed  canary-grass. 

Holeus  lanatus^ Meadow  soft-grass. 

CaUamagroitis  Canadentis,  .  Blue-joint  grass. 


Annttdls. 


Phalaris  Canariensis, 
Solium  Italicum, 
Panieum  Oermamcum, 
Pitnieum  LaHcum,   . 
Panicum  miliaceum, 
Avena  saUva,    . 
Secale  eereale,  . 
TriUeum  vulgare,     . 
Hardeum  vulgare,    . 
Sorghum  vulgare,    . 


Canary-grass. 

Rye-grass. 

Hungarian  millet. 

Common  millet 

Golden  millet. 

Common  oat. 

Rye. 

Wheat. 

Barley. 

Amber  cane,  Chinese,  etc. 


Leguminous. 


Vicia  saliva, 
Lupinus  perennis,    . 
LupimLS  luleus, 
Lupinus  albus, 
Tr^olium  praUnse,  . 
TrifoUum  hybridum, 
Trtfoltum  repens,     . 
TrifoUum  incamatum, 
Mmetus  oKms, 
Lotus  eomieukUus,  . 
Medieage  saliva, 
Omilhapus  saliva,    . 
Michos  sinensis,     , 


Vetch. 
Blue  lupine. 
Yellow  lupine. 
White  lupine. 
Red  clover. 
Alsike  clover. 
White  clover. 
Italian  clover. 
Bokhara  clover. 
Birdsfoot  clover. 
Lucerne. 
Saradella. 

Cow-pea,   var's  "Whippoor- 
yni\  and  Clay." 
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The  last  mentioned  was  added  to  the  collection  this 
season. 

The  growth  of  the  majority  of  the  above  has  not  been  as 
good  as  could  be  desired,  owing  to  the  time  they  have  been 
growing,  —  three  or  four  years,  —  and  many  weeds  have 
worked  into  the  plats ;  so  that,  after  gathering  such  speci- 
mens as  were  desired  for  analysis,  they  were  ploughed  under, 
and  the  collection  will  be  increased  as  much  as  possible,  and 
replanted  early  next  spring. 

The  cow-peas  and  vetch  were  sown  with  oats  and  rye ; 
but  owing  to  the  lateness  of  the  season  when  the  seed  ar- 
rived, the  growth  was  not  sufficiently  large  to  give  a  fair 
basis  for  determining  their  value. 

n.   Experimental  Fbuit  Plats. 

The  trees  and  small  fruits  in  these  five  plats  have  been 
under  treatment  for  several  years,  and  have  yielded  some 
fruit,  which  has  been  gathered  for  analysis. 

The  five  plats  into  which  the  land  was  divided  were  planted 
with  the  same  kinds  of  fruit  in  each;  e.  6.,  apples,  pears, 
peaches,  plums,  cherries,  blackberries,  raspberries,  grapes, 
strawberries,  currants  and  gooseberries,  and  is  a  good  ex- 
ample of  what  may  be  done  in  close  planting  for  a  family 
fruit  garden. 

Four  plats  were  fertilized  with  diffluent  elements  of  plant- 
food,  and  the  fifth  was  left  in  its  natural  condition.  The 
analyses  of  the  fruit  taken  from  these,  made  by  Director 
Goessmann,  and  given  in  his  previous  reports,  prove  con- 
clusively that  the  composition  of  fruits  can  be  greatly  affected 
by  the  application  of  special  fertilizers. 

The  growth  of  the  trees  and  plants  has  been  very  good  ; 
in  fact,  in  some  cases  greater  than  is  desirable  for  their  most 
healthy  development.  This  was  especially  the  case  with 
some  of  the  peach  trees,  in  which  the  growth  of  wood  was 
so  great  and  continued  so  late  that  it  failed  to  mature,  and 
the  fruit  buds  were  injured  last  winter,  so  that  no  fruit  was 
borne  the  past  season,  while  upon  land  less  highly  fertilized 
the  trees  produced  large  O'ops  of  fruit. 

During  the  fall  of  1881,  and  the  winter  of  1882,  many  of 
the  trees  in  these  plats  were  destroyed  by  bold,  and  all  suf- 
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fered  more,  or  less,  but  no  trace  of  the  disease  known  as  the 
yeUows  has  made  its  appearance. 

The  soil  upon  which  these  trees  are  planted  is  a  medium 
sandy  loam,  and  well  adapted  to  the  f^wth  of  all  kinds  of 
fruits  except  the  currant  and  quince. 

ni.   Testing  New  Vaeieties  or  Fruits. 

The  soil  to  be  devoted  to  this  purpose  is,  like  the  above, 
well  suited  to  the  growth  of  all  of  the  fruits  except  the  cur- 
raDt  and  quince.  The  land  has  been  prepared,  and  a  few 
varieties  of  peach  and  apple  trees  planted. 

IV.   Influence  or  the  Stock  upon  the  Scion. 

This  experiment  has  only  been  started  with  some  of  the 
large  fniits,  but  it  is  proposed  to  begin  also  with  the  smaller 
fruits  and  plants  that  require  less  time  for  development  and 
maturity. 

V.   Diseases  of  Plants. 

The  time  given  to  this  subject  has  been  largely  in  continu- 
ation of  the  study  of  the  disease  of  the  peach  tree  known  as 
the  yellows  y  which  has  for  several  years  been  carried  on 
under  the  auspices  of  the  college.  In  order  to  more  fully 
understand  the  present  condition  of  the  experiment,  I  will 
give  a  brief  history  of  the  trees  and  the  special  treatment 
tiiey  have  received. 

The  orchard  originally  consisted  of  about  fifty  trees, 
planted  in  1870.  For  the  first  few  years  they  received  but 
little  care.  In  the  spring  of  1873  all  were  carefully  pruned 
to  as  good  form  as  their  condition  would  allow,  the  borers 
removed,  and  the  soil  manured  and  planted  with  squashes. 
The  result  was,  that  after  a  year  or  two  they  bore  a  good 
crop  of  fruit.  After  fruiting,  many  of  the  trees  showed 
signs  of  disease,  and  a  series  of  experiments  were  instituted 
with  six  or  eight  trees  in  1878.  The  remarkable  change 
made  in  these  trees  led  to  the  continuance  of  the  remedies 
upon  all  the  peach  trees  in  the  college  orchards  that  showed 
signs  of  disease.  The  results  of  the  application  of  the 
remedies,  when  applied  before  the  disease  had  made  too 
great  headway,  have  been  entirely  satisfactory ;  so  much  so 
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that  most  of  the  original  trees  are  now  in  a  healthy  condi- 
tion,  although  they  have  been  thoroughly  diseased,  and  the 
past  season  haye  borne  as  perfect  fruit  as  is  often  produced 
by  young  trees. 

Young  trees  have  been  planted  where  diseased  trees  were 
dug  out,  and  the  past  season  bore  fruit.  They  are  as  healthy 
and  vigorous  as  any  trees  in  the  orchard. 

The  remedies  applied  have  been  muriate  of  potash,  from 
two  to  five  |K)unds  to  the  tree,  sown  in  the  fall  or  early 
spring,  with  ground  bone  or  superphosphate,  according  to 
the  condition  of  the  soil,  which,  if  very  poor,  should  have 
an  additional  dressing  of  organic  matter,  like  stable  manure. 
In  addition  to  these  remedies,  the  borers  (the  larv»  of  the 
moth,  ^geria  exitioad)  have  been  dug  out  with  a  knife 
twice  each  year,  —  in  June  and  August,  —  and  the  trees 
kept  cut  back  to  a  close,  compact  form.  The  pruning  is 
always  done  in  the  fall  or  winter,  and  the  last  season's 
growth  is  cut  back  one-half.  In  cases  where  the  tree  is  weak 
and  straggling  in  growth,  many  of  the  large,  long  branches 
are  cut  back  to  give  it  good  forni. 

The  results  of  all  of  our  experiments  with  plant  life  lead  us 
to  the  belief,  although  it  may  not  now  be  susceptible  of  posi- 
tive proof,  that  the  fungus  growth  generally  found  in  diseased 
plants  only  develops  after  the  tissues  have  become  deranged 
or  injured  by  some  external  cause,  as  cold  following  a  season 
of  immature  growth,  exhaustion  caused  by  overbearing  or 
drought,  exhaustion  of  the  soil,  or  injuries  from  insects. 

In  every  instance  where  proper  remedies  have  been  applied 
tM  timey  the  trees  have  recovered  and  made  a  good  growth. 

The  chemical  side  of  these  experiments  will  be  fully  given 
by  Dr.  Goessmann. 

The  questions  of  pear  blight  and  rust  on  the  blackberry 
and  raspberry  have  received  attention,  but  the  results  are 
not  fully  complete,  and  will  be  reserved  for  a  future 
report. 

VI.   Destruction  op  Injurious  Inseots. 

The  work  in  this  line  has  been  confined  to  means  of  de- 
struction of  the  currant  worm  (Eufitchia  riberia) ;  the  cab- 
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bage  worm  {Pieris  rapce)  ;  the  plum  weevil,  or  plum  cur- 
culio  (  Conotrctchdus  nenuphar)  ;  the  Colorado  potato  beetle 
{Dophora  decem-lineata)  ;  and  the  rose  bug  {Macrodactylus 
sttbgpinosa) . 

The  various  insecticides  used  were  powdered  hellebore, 
pyrethrum  powder,  carbolate  of  lime,  lime  and  kerosene,  and 
lime  and  sulphur.  The  above  were  used  in  the  dry  form 
and  in  liquid. 

The  Currant  Warm. 

This  worm  is  the  larva  of  a  moth  about  three-fourths  of 
an  inch  across,  which  destroys  the  foliage  soon  after  it  un- 
folds, and  again  about  the  time  the  fruit  begins  to  ripen.  It 
was  destroyed  very  quickly  by  the  hellebore  and  pyrethrum. 
The  latter,  being  more  rapid  in  its  action,  and  entirely 
free  from  poisonous  qualities,  can  be  used  without  danger  at 
any  time.  The  results  of  application  of  the  other  insecti- 
cides were  not  satisfactory,  and  further  experiment  as  to 
their  value  must  be  made  at  some  future  time. 

The  Cabbage  Worm. 

The  only  effectual  and  easily  applied  remedy  found  for 
this  insect  was  the  pyrethrum  powder.  This  applied  dry 
destroyed  the  worms  very  quickly,  even  when  mixed  with 
five  times  its  bulk  of  common  plaster.  It  was  applied  by 
means  of  a  pair  of  common  sulphur  bellows  with  a  curved 
nose,  a  single  movement  of  the  bellows  being  sufficient  to 
send  the  dust  over  all  parts  of  the  inside  of  the  plant.  In- 
secticides applied  in  liquids  did  not  prove  satisfactory,  on 
account  of  the  peculiar  structure  of  the  surface  of  the  leaves 
of  the  cabbage,  which  causes  the  liquid  to  roll  off  in  drops. 
This  remedy  proved  most  effectual  when  extended  with  an 
equal  bulk  of  plaster. 

CurculiOy  or  Plum  Weevil. 

All  the  remedies  applied  for  the  destruction  of  this 
pest  were  ineffectual  in  saving  a  single  specimen  of  fruit 
from  some  twenty  trees  that  bloomed  and  set  a  large 
crop. 
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It  is  hoped,  however,  that  by  further  experiments  with 
the  same  remedies  and  other  substances  something  may  be 
found  that  will  save  this  crop,  either  by  being  offensive  to 
or  by  the  destruction  of  the  insects.  In  the  meantime  the 
certain  but  laborious  method  of  jarring  the  trees  and  destroy- 
ing the  insects  and  the  fruit  containing  their  larvee,  or 
that  of  planting  the  trees  in  poultry  yards,  must  be  resorted 
to. 

The  Potato  Beetle. 

The  effect  of  the  pyrethrum  powder  on  the  larvae  of  this 
beetle  was  to  paralyze  for  a  time,  but  not  to  kill  them. 

The  Rose  Bug. 

This  is  another  insect  that  our  remedies,  in  a  measure, 
failed  to  destroy  or  to  prevent  wholly  from  destroying  the 
grape  crop  and  rose  blossoms.  Pyrethrum  has  the  effect  of 
paralyzing  them  for  a  time,  and  by  repeated  applications, 
several  times  each  day,  may  prove  effectual. 

Kerosene  and  lime,  dry,  seemed  offensive  to  them,  but 
they  returned  in  a  short  time.  Further  experiments  are 
required  to  fully  determine  its  value. 

In  the  use  of  carbolic  acid,  kerosene,  and  sulphur,  they 
were  slacked  with  caustic  lime  and  applied  in  form  of  powder 
or  in  liquids. 

The  liquids  used  for  the  distribution  of  insecticides  were 
water  and  buttermilk ;  the  latter  causing  the  substances  to 
adhere  to  the  foliage  for  a  long  time ;  in  some  cases  three 
weeks  or  more. 

An  examination  was  made  to  determine  the  cause  of  the 
dropping  of  the  apple  crop,  and  it  was  found,  in  eight  hun- 
dred specimens  examined  when  from  one-half  of  an  inch 
to  one  inch  in  diameter,  that  all  but  three  of  this  number 
were  punctured,  and  contained  one  or  more  eggs  or  larvsa 
of  the  plum  weevil,  and  only  a  very  few  contained  the  larv» 
of  the  codling  moth,  which  is  so  destructive  later  in  the 
season. 

Vn.   Germination  op  Weed  Seeds. 

Material  for  these  experiments  was  collected  during  the 
summer  and  autumn,  and  arrangements  are  abeady  made  for 
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testing  the  germinatiDg  power  of  various  kinds  of  seeds, 
especially  troublesome  weed  seeds,  at  different  stages  of 
ripeness,  and  also  under  various  conditions,  the  report  of 
which  will  be  made  for  one  of  the  early  monthly  bulletins. 

S.  T.   MAYNARD, 

Professor  of  Botany  and  Horticulture^ 

Massachusetts  Agricultural  College, 
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ANNUAL  KEPOKT  OF  THE   CHEMIST. 


I.     Fodder  and  Foddee  Analyses. 

To  ascertain  the  composition  of  our  fodder  articles,  as  far 
as  the  character  and  relative  proportion  of  their  essential 
proximate  constituents  are  concerned,  is  the  first  step  to- 
wards the  introduction  of  a  rational  system  of  feeding  our 
farm  live  stock. 

A  better  knowledge  of  what  we  feed  enables  us  to  give  a 
more  judicious  explanation  of  the  results  of  our  feeding  ex- 
periments ;  it  teaches  best  how  to  supplement  our  own  fodder 
resources  to  meet  the  special  wants  of  our  farm  stock,  and 
cannot  fail  to  direct  the  attention  of  the  producer  of  fodder 
crops  to  the  important  question  whether  they  are,  as  far 
as  quality  is  concerned,  what  they  ought  to  be.  Actual 
feeding  experiments  have  shown  that  the  condition  and 
quality  of  the  soil  exert  a  decided  influence,  not  only  on  the 
quantity,  but  also  on  the  quality  of  the  crops  raised  upon  it. 
For  instance,  oats  raised  during  the  same  season  upon  the 
same  kind  of  soil,  with  the  aid  of  manures  and  without 
them,  have  been  noticed  to  contain  in  the  latter  case  as  low 
as  five,  and  in  the  former  as  high  as  eleven,  per  cent,  of 
nitrogenous  constituents  in  its  dry  vegetable  matter. 

The  existence  of  similar  relations  between  the  particular 
condition  of  the  soil  and  the  composition  of  the  crops,  has 
been  proved  in  regard  to  most  of  our  prominent  grasses  and 
leguminous  plants,  as  clover,  as  well  as  of  mixed  forage 
crops,  like  meadow  hay. 

A  high  percentage  of  nitrogenous  constituents  in  these 
crops  is  usually  accompanied  by  a  high  percentage  of  phos- 
phoric acid  compounds. 
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As  both  are  known  to  exert  a  decidedly  beneficial  influence 
OD  the  absolute  and  relative  nutritive  value  of  a  single  article 
of  fodder,  may  it  be  an  entire  plant,  or  a  particular  part  of 
it,  it  needs  scarcely  any  farther  argument  to  prove  that 
ao  economical  system  of  feeding  our  farm  stock  ought  to 
begin  with  an  intelligent  cultivation  of  our  leading  fodder 
crops.  We  ought  to  raise  them  with  a  view  to  promote  the 
special  development  of  their  most  valuable  nutritive  constitu- 
ents ;  and  to  select  the  crops  for  cultivation  with  reference 
to  the  particular  adaptation  of  soil,  climate  and  location 
to  favor  the  production  of  the  best  of  its  kind.  The  intro- 
duction of  a.  greater  variety  of  fodder  crops  cannot  fail  to 
assist  materially  in  gaining  the  desirable  end.  To  raise 
good  potatoes  for  family  use,  or  good  sugar-beets  for  the 
sugar  manufacturer,  requires  a  different  condition  of  the  soil, 
as  far  as  the  character  of  its  accumulated  plant-food  is  con- 
cerned, than  to  raise  both  crops  of  a  superior  quality  for 
feeding  purposes. 

A  mealy  potato  is  usually  rich  in  starch  and,  compara- 
tively speaking,  deficient  in  nitrogenous  matter ;  and  sugar- 
beets,  best  adapted  for  the  manufacture  of  sugar,  are  rich  in 
sugar,  and  contain  a  low  percentaj^e  of  nitrogenous  consti- 
tuents ;  they  yield  to  the  manufacturer  the  largest  amount 
of  sugar  at  the  lowest  expense. 

The  garden-farmer  and  manufacturer  of  sugar  judge  the 
quality  of  their  respective  crops  by  a  standard  quite  differ- 
ent from  that  of  the  farmer  who,  engaged  in  general  farm- 
ing, considers  stock-feeding  an  important  part  of  his  in- 
dustry. 

To  compound  an  economical  and  suitable  diet  for  any  class 
of  farm  animals  requires  not  only  a  general  knowledge  of  . 
the  composition  of  the  fodder  on  hand,  but  also  a  fair 
acquaintance  with  the  relative  proportion  of  the  three  groups 
of  essential  nutritive  constituents  they  are  apt  to  contain 
under  different  conditions  of  the  soil.  This  kind  of  infor- 
mation is  as  essential  for  the  guidance  of  the  experimenter  as 
the  knowledge  of  the  special  wants  of  the  animal  with  re- 
ference to  its  organization,  age  and  functions.  The  wide 
range  of  variations  in  composition  which  has  been  noticed 
in^  onr  leading  fodder  crops  when  raised  upon  rich  or  ex- 
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bausted  lands,  renders  many  of  our  current  tabular  state- 
ments of  tbe  cbemical  composition  of  the  more  prominent 
articles  of  fodder  of  doubtful  merit  in  the  hands  of  the  far- 
mer^  who  con^ders  them  an  unfailing  guide  in  his  special 
case. 

Tbe  majority  of  tbese  fodder  tables  may  be  traced  to  one 
source  (E.  Wolff).  They  state  the  mean  of  a  smaller  or 
larger  number  of  analyses,  quite  frequently  made  without 
any  intention  to  ascertain  the  possible  variations  in  the  com* 
position  of  the  article  under  investigation.  The  analytical 
statements  themselves  refer  in  the  majority  of  cases  to  plants 
raised  in  Germany,  and  in  other  European  countries.  Whilst 
the  great  value  of  these  Tables  from  an  agricultural  educa- 
tional standpoint  must  be  conceded,  their  analytical  state- 
ments require  qualification  before  they  may  be  safely  relied 
on  in  home  practice.  The  Annual  Report  of  the  Secretary 
of  the  Massachusetts  State  Board  of  Agriculture  for  1882, 
pages  104-114,  contains  a  tabular  statement  of  the  composi- 
tion of  many  fodder  crops,  giving  the  extremes  (highest 
and  lowest  percentages  found) ,  with  reference  to  each  group 
of  nutritive  constituents.     (Julius  Euhn.) 

This  mode  of  stating  the  composition  of  the  various  farm 
crops  tends  to  direct  the  attention  more  decidedly  towards 
the  advantages  arising  from  a  proper  cultivation  of  fodder 
crops. 

The  Experiment  Station  has  entered  upon  a  systematic 
course  of  investigation  to  assist  in  determining  the  influence 
of  stage  of  growth  and  of  cultivation  on  the  feeding  value 
of  some  of  our  prominent  forage  plants. 

The  chemical  analysis  of  any  article  of  fodder  begins  usu- 
ally with  the  determination  of  its  moisture,  and  of  the  amount 
of  dry  matter  left  behind  when  heated  to  a  temperature  not 
exceeding  110^  C,  or  230^  F.,  until  a  constant  weight  is 
obtained.  The  proximate  constituents  of  the  dry  matter  are 
subsequently  reported  with  reference  to  the  special  relation 
they  bear  towards  the  support  of  animial  life.  Liebig's  classi- 
fication of  the  constituents  of  a  complete  animal  food  into 
tJiree  distinct  nutritive  groups  of  compounds^  namely,  nitro- 
gen containing  organic  substances  {nitrogenous  substances^ 
crude  protein)  ^  non-nitrogenous,  containing  organic  sub- 
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stances  (carbo-hydrates)  and  mineral  matter,  is  still  recog- 
nized in  the  general  arrangement  of  the  analytical  results  of 
the  examination.  As  more  recent  investigations  have  shown 
a  superior  physiological  value  of  the  fat,*  — one  of  the  non- 
nitrogenous  constituents,  —  as  compared  with  starch,  sugar, 
and  other  representatives  of  that  group,  its  amount  is  sepa- 
rately recorded.  The  same  course,  for  similar  reasons,  has 
been  of  late  adopted  with  reference  to  certain  soluble  forms 
of  nitrogenous  organic  constituents  of  fodder  articles. 

In  the  subsequent  analytical  statements  of  examinations 
carried  on  at  the  Station,  crude  fat  refers  to  the  non-volatile 
residue  of  the  ether  abstract  of  the  dried  material ;  and  crude 
protein  refers  to  the  nitrogen  obtained  by  the  soda  lime  test, 
multiplied  by  6.25.  The  substances  were  in  every  case 
reduced  to  a  uniform  size,  by  passing  them  through  a  metal 
sieve,  144  mesh  to  the  square  inch. 

The  general  course  of  analysis  was  the  customary  one, 
introduced  by  Henneberg  and  Stohman.  Each  analysis,  as 
fsa  as  possible,  is  accompanied  with  a  statement  of  the  ratio 
of  digestibility  of  the  various  groups  of  fodder  constituents, 
ascertained  in  some  well-conducted  feeding  experiments. 

Records  of  this  kind  cannot  fail  to  assist  in  forming  a 
more  intelligent  opinion  regarding  the  real  nutritive  portion 
of  the  fodder  we  feed. 

*  See,  for  details,  "  Influence  of  Chemistry  on  a  Rational  System  of  Stock 
Feeding/'  in  the  Thirtieth  Annual  Report  of  the  Massachusetts  State  Board  of 
Agricahare  (1882-83),  pages  89  to  125. 


Digitized  by 


Google 


62 


Experiment  Station  Report. 


11.   Analyses  op  Fodder. 

DRIED  FODDER  CORN  — (Fbost-Bitten). 
[From  the  Farm  of  the  Experiment  Station,  1883.] 
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Moisture,  at  100-  C, 

8.83 

176.6 

- 

^    1 

\ 

Dry  Matter,     .        .        .        . 

91.17 

1,823.4 

- 

- 

Analysis  of  Dry  MaUer. 

100.00 

2,000.0 

- 

- 

Grade  Ash,     .... 

4.86 

92.7 

« 

« 

Cellulose,    . 

29.06 

681.0 

418.32 

72  i 

Fat,      .... 
"      Protein    (Nitrogenous 
Matter),  . 
Non-nitrogenous  Extract  Mat- 
ter,        

2.06 

8.63 

56.40 

41.2 

172.6 

1,108.0 

30.90 
126.00 
742.36 

75 
73 
67 

f-^ 

100  00 

2,000.0 

1,317.68 

The  sample  was  taken  from  UDmanured  fields,  September 
5,  1883,  after  a  serious  frost.  The  material  for  analysis  was 
dried  by  artificial  means.  The  bulk  of  the  crop  was  put  into 
a  silo.  The  corn  showed  only  the  tassel,  no  silk  having  yet 
appeared.  It  was  turned  into  ensilage  at  an  earlier  stage  of 
growth  than  was  originally  intended.  The  dry  matter  con- 
tained in  fodder  corn,  between  showing  the  tassel  and  ma- 
turing the  kernel,  may  vary  from  12  to  18  per  cent,  and 
more. 
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CORN  STOVER  — (Frost-Bitten). 
[From  Unmanared,  Underdrained  Plato  of  the  Station.] 


Moisture,  at  100*^  C, 
Dry  Matter,     . 


Analysis  of  Dry  MaUtr, 

()nide  Ash,      .... 
"      Cellulose,     . 
"      Fat,      .... 
"      E^tein    (NitrogeDous 
Matter),  . 

Non-Ditrogenons  Extract  Mat- 
ter,       


H 

e   S 

In 

ill 

5«w 

"is 

8.78 
91.27 

174.6 
1,825.4 

- 

- 

100.00 

* 

2,000.0 

- 

- 

3.12 

34.28 

1.27 

62.4 

685.6 

25.4 

356.51 
7.11 

52 

28 

6.58 

131.6 

48.69 

37 

54.75 

1,095.0 

438.00 

40 

100.00 

2,000.0 

850.31 

- 

-  J 


CO 

<6 


The  kernels  were  not  fiilly  matured  in  consequence  of  the 
frost. 

FODDER  CORN  (1). 

[Sent  by  Thomas  J.  Field,  NorthAeld,  Mass.] 


Moisture,  at  100"  C, 
Dry  Matter, 


Analysis  of  Dry  Matter. 

Crude  Ash,        .... 

**      CeUulose, 

"      Fat 

*•      Protein     (Nitrogenous 
Matter),      . 
N^on-nitrogenous  Extract  Matter, 


6.65 
93.35 


100.00 

4.68 

31.39 

1.42 


133.0 
1,867.0 


2,000.0 

93.6 

627.8 

28.4 


I 
6  83  I      136.6 
55.68  1  1,118.6 


100.00  j  2,000.0 


■S5o 


5^i 

i 

•s    |! 

4) 

S  2  ?  j 

5 

^  3  a  ' 

5 

A^li 

3 

^ 

*       I 

5        * 

1  = 

93    ©       - 

^1 

- 

-o  © 

2  2-  ■ 

.S  « 

. 

Sk 

t  be 

sa 

— 

S'^ 

^ 

^  $  . 

t^ 

- 

*-A        1 

- 
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FODDER    caRN    (2).  — (Frost-bitten, 
[Sent  by  Thomas  J.  Field,  Northfield,  Mass.] 


) 


1 
fl 

ContUtuents  (In 
ItM.)  In  a  Ton 
of  2,000  Ibi. 

Hi 

&4 

s 

Moisture,  at  100°  C, 

Dry  Matter,      .        .        .        . 

6.67 
93.33 

133.4 
1,866.6 

1  1  III     1  11 

_ 

Analysis  of  Dry  Matter, 

Crude  Ash,        .... 
"     Cellulose, 
"     Fat, 

"     Protein       (Miirogenous 
Matter),      . 

Non-nitrogenous  Extract  Mat- 
ter,         

100.00 

5.11 

33.75 

1.11 

6.17 

53.86 

100.00 

2,000.0 

102.2 

676.0 

22.2 

123.4 

1,077.2 

2,000.0 

" 

" 

- 

- 

The  history  of  the  above  two  samples  of  fodder  corn,  as 
far  as  their  respectiye  stages  of  growth  and  their  mode  of 
cultivation,  etc.,  is  concerned,  has  not  been  reported. 

The  analytical  results  show  some  difference  in  composi- 
tion in  favor  of  No.  1,  yet  hardly  enough,  under  existing 
circumstances,  to  encourage  a  discussion  of  the  effects  of 
frost  in  this  particular  case.  The  sample  of  frost-bitten  corn, 
after  careful  drying,  proves  still  of  a  fair  composition.  The 
particular  stage  of  growth  and  the  character  of  the  weather 
exert  a  controlling  influence  on  the  degree  of  changes  in 
composition. 

The  effects  of  frost  are  usually  more  serious  in  the  earlier 
periods  of  the  life  of  the  plants  than  in  their  more  matured 
states.  Dry,  cool  weather,  after  a  frost,  causes  less  altera- 
tion in  composition  than  sultry,  warm  weather.  Frost- 
bitten green  fodder  corn  is  best  preserved  in  silos* 
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CORN-MEAL. 

[Collected  of  Cuks,  Pabsons,  Northampton,  Mast .] 

93.25  parts  passed  through  mesh^  144  to  the  square  inch. 


i. 

111 

"^■1 

111 

i 

1  '\ 

lii 

Pound 
ible 
of  2, 

5 

s 

V. 

Moisture,  at  100°  C. 

»     •        • 

17.04 

840.80 

. 

_ 

Dry  Matter,  . 

82.96 

1,669.20 

- 

100.00 

2,000.00 

- 

Analysis  of  Dry  Matter, 

Crude  Ash,    . 

. 

168 

31.60 

. 

. 

*•     Cellulose,    . 

8.60 

72.00 

24.48 

34 

•*     Fat,     . 

,        , 

4.82 

96.40 

73.26 

76 

r-^ 

"     Protein  (Nitrogenous 

Matter),  . 

,        , 

16.80 

336.00 

286.60 

86 

Non  -  nitrogenous 

Extract 

Matter,       . 

73.20 
100.00 

1,464.00 

1,376.16 

94 

2,000.00 

1,769.60 

- 

EsserUial  Mineral  Constituents  in  100  Parts  of  Corn-meal. 

Potassium  oxide, 0.419 

Calcium  oxide, 0.040 

Magnesium  oxide, 0.176 

Phosphoric  acid, 0.644 

The  above  rate  of  digestibility    was  found   in  feeding 
experiments  with  pigs. 
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CORN-MEAL. 

[From  John  L.  Hollby,  South  Amherst,  Mass.] 

Ninety-two  per  cent,  passed  through  mesh,  144  to  the  square  inch. 


Percentage  Com- 
position. 

pi 

Pounds  Digest- 
ible in  a  Ton 
of  2,000  lbs. 

-^3 

1 

a 

Moisture,  at  100^  C,     . 
Dry  Matter,  .... 

13.66 
86.46 

271.0 
1,729.0 

— 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,    .... 

•*      Cellulose,  . 

**     Fat 

"     Protein  (Nitrogenous 
Matter),  . 
Non  -  nitrogenous     Extract 

Matter,       .        .       '.        . 

100  00 

1.42 
2.64 
4.24 

10.40 

81.30 

2,000.0 

28.4 
62.8 
84.8 

208.0 

1,626.0 

17.96 
64.46 

176.80 

1,628.44 

34 
76 

85 

94 

CO 
O 

100.00 

2,000.0 

1,787.64 

'    1 

^ 

The  article  is  a  fair  specimen  of  its  kind.  As  a  more 
detailed  discussion  of  the  composition  of  corn  may  not  be 
without  some  interest  in  this  connection,  I  refer  to  the  results 
of  an  examination  of  eleven  prominent  Eastern,  Western, 
and  Southern  varieties,  which  have  been  published  in  the 
annual  report  of  the  Massachusetts  State  Board  of  Agricul- 
ture for  1879.  The  samples  of  corn  which  served  for  my 
investigation  were  furnished  by  well-known  parties.  The 
mode  of  cultivation  and  of  manuring  was  stated,  and  the 
material  had  been  collected  with  care.  The  analytical  work 
was  carried  on  with  a  view  of  securing  results  of  a  strictly 
comparative  value.  They  were  stated  with  reference  to  a 
corresponding  amount  of  moisture,  to  render  differences  in 
composition  prominent  at  sight.  The  actual  demonstration 
of  the  influence  of  the  particular  condition  of  the  soil  on  the 
feeding  value  of  the  same  variety  of  corn  raised  upon  it 
(independent  of  varying  quantity)  deserves  a  serious  con- 
sideration. 
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CX)RN.MEAL  AND  COBS. 

[Collected  ofCHu.  Putsoics,  Nortbamptoo,  Masa.] 
78.63  per  cent,  passed  through  mesh  of  144  to  (he  square  inch. 


"  i" 

\^i 

^ 

i 

t^ 

1« 

t 

|1 

«  2  •* 

|la 

5 

Moisture,  at  100^  C, 

19.07 

881.40 

^, 

^ 

Dry  Matter,      .... 

80.93 

1,618.60 

- 

-z 

- 

100  00 

2,000.00 

- 

l« 

- 

Analysis  of  Dry  Matter, 

^1 

'SSL 

Crude  Ash,        .... 

1.61 

82.20 

• 

- 

"     Cellulose,       .        .      •. 

9  77 

195.40 

• 

s  « 

. 

"     Fat,         .... 

3.43 

68.60 

- 

ito 

• 

"     Protein      (Nitrogenous 

9  a 

Matter),      . 

16.06  ;    801.20 

— 

'S'S 

- 

KoD-nitrogenous  Extract  Mat- 

1*2 

ter 

70.13  ;1,402.60 

- 

;z; 

- 

100.00  '2,000.00 

1 

- 

- 

The  rate  of  digestibility  of  corn  cobs  has  been  stated  of 
late  by  E.  Wolff  as  follows :  42  per  cent,  of  protein,  52  per 
cent,  of  non-nitrogenous  matter,  and  30  per  cent,  of  the  fat. 
Whether  these  values  are  the  results  of  actual  feeding  ex- 
periments, or  an  approximation  by  this  distinguished  author, 
I  am  not  prepared  to  decide.  There  is  but  little  doubt, 
however,  that  the  addition  of  cobs  to  meal  deserves  recog- 
nition in  resrard  to  their  nutritive  value  as  well  as  to  their 
beneficial  mechanical  influence  upon  the  digestion  of  the 
oom-meal.  For  analysis  of  corn  cobs,  see  report  of  Mass. 
Board  of  Agriculture  for  1879,  pages  240-244. 
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NEBRASKA  RED  CORN. 

[Sent  from  Franklin  Conntj,  Mass.] 


it 

If. 

pi 

Pounds  Digesti- 
ble m  A  Ton  of 
2,000  lbs. 

Per  Cent  of  Dl- 
gesUbllity     of 
Constitoents. 

t 

1 

Moisture,  at  100®  C. 

10.74 

214.8 

^ 

_ 

^ 

Dry  Matter,    .... 

89.26 

1,785.2 

- 

•" 

100.00 

2,000.0 

- 

- 

Analysis  of  Dry  Matter, 

Crude  Ash,      .... 

1.44 

28.8 

. 

. 

"      Cellulose.     . 

3.36 

67.2 

22.85 

84 

.o 

"      Fat,       .        .        . 

6.05 

121.0 

91.96 

76 

•• 

"      Protein     (Nitrogenous 

Matter),    . 

14.16 

283.2 

240.72 

85 

Non-nitrogenous  Extract  Mat- 

ter  

74.99 

1,499.8 

1,424.81 

96 

* 

100.00 

2,000.0 

1,780.34 

- 

A  compariBon  of  the  above  stated  analytical  results,  with 
those  previously  referred  to,  show  a  high  nutritive  value  for 
the  re'd  variety.  Whether  this  result  is  mainly  due  to  a  high 
state  of  fertilization  of  the  soil  which  served  for  its  pro- 
duction, or  to  an  inherent  superiority  of  this  variety  of  corn, 
further  observation  can  only  decide. 
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HOMINY  FEED. 

[Chit  and  Soft  Parts  of  the  Kerael  of  the  Corn,  collected  of  J.  A.  SuLLiTAN/North- 
ampton,  Mass.] 

46.07  per  cent,  passed  through  mesh,  144  to  square  inch. 


i  «*i 


I 


^ 


Ill 


Moistore,  at  100*^  C,  . 
Dry  Matter, 


Analysis  of  Dry  MaUer. 

Grade  Ash, 

**     Cellulose, 

"Fat, 

**     Protein        (Nitrogenous 
Matter,. 

Non-Nitrogenous  Extract  Mat- 
ter,   


8.93 
9107 


178.60 
1321.40 


100.00 

2.07 
3.77 
4.89 

11.20 

78.07 


2,000.00 

41.40 
76  40 

97.80 

224.00 
1,561.40 


Cm 

o 
525    • 


100.00 


2,000.00 


Essential  Mineral  Consliluents  in  100  parts  of  Hominy  F^, 

Potassium  oxide, 0.49  per  cent 

Calcium  oxide, 0.18 

Magnesium  oxide, 0  28        ^ 

Phosphoric  acid, 0.98 

The  rate  of  digestibility  is  probably  similar  to  that  of 
corn-meal. 
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GLUTEN  MEAL  (1). 

[Eeftise  from  Olaoose  Maoafi&ctore  from  Messrs.  Sumnbb  Crosby  &  Son,  Soath 

Boston,  Mass.] 


Moisture,  at  100^  C, 
Dry  Matter, 


Analysis  of  Dry  Matter, 

Crude  Ash, 

"      Cellulose, 

"      Fat 

••      Protein        (Nitrogenous 
Matter,. 

Non-Nitrogenous  Extract  Mat- 
ter  


11 


8.43 
91.67 


100.00 

.64 
3.55 
8.76 

38.22 

48,84 


100.00 


So 

In 

III 


168.6 
1^31.4 


2.000.0 

12.8 

71.0 

175.0 

764.4 

976.8 


2.000.0 


3  a 


iii 

II 


^t 


Si  9 


EssentuU  Mineral  Constituents  in  100  parts  of  Oluten  Meal 

Potassium  oxide, 0.0664 

Calcium  oxide, 0.0682 

Magnesium  oxide, 0.0346 

I^osphorio  acid, 0.4512 

Sulphuric  acid, 0.0216 
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GLUTEN  MEAL  (2). 

[Refuse  firom  Olacose  MaDoflictare  sent  by  Nbwtom  &  Fuller,  Springfield,  Mass.] 

Eigkiy-three  per  cerU.  pctssed  through  mesh,  144  to  the  square  inch. 


u 

51 

|S5 

a 

BloUtnre,  at  100^  C ,  . 

10.23 

204.6 

. 

2 

_ 

Dry  Matter,        .        .        .        . 

89.77 

1,796.4 

- 

s 

1 

- 

100.00 

2,000.0 

- 

^^ 

- 

Analysis  of  Dry  MiUier. 

a 

•Sa 

Crude  Ash, 

.66 

13.0 

- 

. 

*'      Cellulose, 

1.20 

24.0 

- 

is. 

. 

"     Fat, 

6.06 

101.0 

- 

ftg 

• 

••     Protein         (Nitrogenous 

Matter,. 

88.66 

671.4 

• 

'c 

- 

Non-nitrogenous   Extract  Mat- 

ter  

59.63 

1,190.6 

- 

^ 

- 

100.00 

2,000.0 

- 

- 

Both  articles  were  of  a  good  mechanical  condition.  A 
comparisoQ  of  the  first  and  second  analysis  shows  that  the 
latter  contained  3  per  cent,  of  fat  and  5  per  cent,  of  nitrog- 
enous matter  less  than  the  former,  whilst  its  soluble  non- 
nitrogenous  constituents  exceed  that  of  the  former  about  10 
per  cent.  No  free  sulphuric  acid  was  noticed  in  either  case. 
The  rich  nitrogenous  character  of  the  <*  gluten  meaP  places 
it  between  the  brans  of  our  grains  and  the  oil  cakes,  and 
alongside  of  our  leguminous  seeds,  as  beans,  pease,  etc.  Its 
peculiarity,  as  compared  with  the  above  fodder  articles,  con- 
sists in  the  low  percentage  of  mineral  constituents,  a  point 
which  requires  a  careful  consideration  in  its  application.  It 
ought  to  be  fed  with  coarse  articles  of  fodder,  rich  in  mineral 
matter. 
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HAY  OF  BLACK  GRASS  (1). 

[The  following  six  samples  of  hay  were  sent  by  the  Secretary  of  the  Rowley 
Farmers'  Clob,  Rowley,  Essex  County,  Mass.,  in  April,  1883.] 


\{ 

Constituents  (in 
lbs.)  in  A  Ton 
of  2,000  lbs. 

Pounds  Digest- 
ible in  a  Ton 
of  2,000  lbs. 

5^1 
III 

'A 

Moisture,  at  100°  C, 

Dry  Matter,      .        .        .        . 

10.22 
89.78 

204.40 

1,795.60 

_ 

It 

•. 

Analysis  of  Dry  Matter, 

Crude  Ash,        .... 
»*     Cellulose, 

"     Fat,         .... 
"     Protein       (Nitrogenous 
Matter),      . 

Non-nitrogenous  Extract  Mat- 
ter,          

100.00 

8.63 

24.78 
1.62 

9.39 

65.68 

100.00 

2,000.00 

172.6 

4956 

80.4 

187.8 

1,113.6 

- 

- 

2,000.0 

- 

- 

The  grass  whs  cut  before  blooming  od  the  24th  of  June, 
1882 ;  it  would  have  matured,  according  to  the  letter  of  the 
secretary,  by  the  10th  of  July.  The  hay  had  been  housed  as 
soon  as  cured. 
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HAY  OF  BLACK  GRASS  (2). 


Percentage  Com- 
position. 

^  c  8 

Per  cent,  of  Di- 
gestibility  of   j 
ConstltaenU.    | 

S 
% 

SB 

Moistare,  at  100^  C, 

IS.!.*) 

268.0 

_ 

„ 

Drj  Matter,       .... 

86.85  i  1,737.0 

- 

*« 

- 

100.00 

2.000.0 

- 

Is 

- 

Analysis  of  Dry  Matter. 

5^-5 

Crude  Ash 

6.50 

180.0 

. 

ii 

. 

*     Cellulose, 

28.66 

573.2 

— 

- 

"     Fat,         .... 

1.20 

24.0 

- 

1? 

- 

"     Protein       (Nitrogenous 

Matter, 

7  15 

148.0 

— 

i'2 

- 

NoD-nitrogenous  Extract  Mat- 

ter,         

61.49     1,129.8 

- 

o 

- 

100.0*3 

2,000.0 

- 

- 

The  grass  which  served  for  the  production  of  hay  No.  2 
was  cut  when  it  began  to  look  red,  —  approaching  maturity » 
—  July  24th,  1882,  and  was  housed  as  soon  as  cured. 


HAY  OF  HIGH 

MARSH  GRASS  (3). 

Percentage  Com- 
position. 

Constituents  (In 
lbs.)  in  a  Ton 
ot  2,000  lbs. 

|il 

1 

1 

B 

'A 

Moisture,  at  100^  C, 

Dry  Matter,      .... 

11.05 

88.95 

2210 

1,779.0 

- 

1           1           1           III                 1           II 

- 

Analysis  of  Dry  MaUer, 

CradeAsh,        .... 
'*     Cellulose, 

"     Fat 

"     Protein       (Nitrogenous 
Matter),      . 

Kon-nitrogenous  Extract  Mat- 
ter  

100.00 

6.18 

24.S1 

0.98 

6.14 

61.89 

2.000.0 

123.6 

496.2 

19.6 

122.8 

1,287.8 

- 

- 

100.00 

2,000.0 

. 
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The  grass  was  cut  in  July,  1882,  and  stored  when  cured. 
No  statement  was  made  with  reference  to  the  particuhir 
stage  of  growth  of  the  grass  at  the  time  of  cutting. 


HAY  OF  LOW 

MARSH 

GRASS 

(4). 

1 

1" 

1 

1 

y. 

Moisture,  at  100°  C, 

Dry  Matter,      .... 

10.97 
89.08 

219.4 
1,780.6 

. 

Is 

4 

£  bo 

• 

AnalyHs  of  Dry  Matter. 

Crude  Ash 

**     Cellulose, 

**     Fat 

**     Protein       (Nitrogenous 
Matter),      . 

Non-nitrogenous  Extract  Mat- 
ter  

100.00 

8.19 

28.82 

2.22 

6.79 

68.98 

2,000.0 

168.8 
6764 

4:1.4 

186.8 
1,079.6 

- 

T 

100.00 

2,000.0 

- 

- 

The  grass  was  cut  in  August,  1882,  and  stacked  as  soon 
as  cured. 

HAY  OF  LOW  MARSH  GRASS  (6). 


ft 

Constltaents  (in 
lbs.)  in  a  Ton  of 
2,000  lbs. 

roands  Digesti- 
ble ill  a  Ton  of 
2,0C0  lbs. 

i 

n 
1 

5 

Moisture  at  100**  C   . 

10.25 

206.0 

■3 

Dry  Matter,        .... 

89  76 

1,796.0 

- 

03  ■*^ 

a 

-gs. 

S  K 

- 

100.00 

2,000.0 

- 

- 

Analysis  of  Dry  Matter, 

Crude  Asb, 

6  42 

108.4 

. 

« 

"      Cellulose, 

26.00 

620.0 

_ 

'S  * 

» 

"      Fat, 

2.63 

62.6 

. 

t-  bo 

. 

'•      Protein         (Nitrogenous 

ll 

Matter), 

7.19 

148.8 

— 

*l 

~ 

Non-nitrogenous  Extract  Mat- 

ter,   

68.76 

1,176.2 

- 

2i 

- 

100.00 

2,000.0 

- 

- 
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The  grass  was  cut  in  the  middle  of  August,  and  housed  ns 
800D  as  cured. 


HAY  OF  LOW  MARSH  GRASS 

(6) 

ji 

||l 

lit 

5^ 

SB 

Moisture,  at  100^  C,  . 

Dry  Matter,        .... 

13.30 
86.70 

100.00 

6.05 

27.19 

2.90 

7.17 

66  69 

266.0 
1,734.0 

2,000.0 

121.0 

643.8 

68.0 

143.4 

1,133.8 

- 

1 

•c 
-SSL 

®  .£ 
t 

. 

Analysis  of  Dry  Matter, 

Grade  Ash, 

".     Cellulose, 

"Fat, 

"     Protein         (Nitrogenous 
Matter), 

Non-nitrogenous  Extract  Mat- 
ter,   

- 

- 

100.00 

2.000.0 

- 

- 

The  grass  was  cut  September  9th,  and  stacked  when  cured. 
It  was  injured  somewhat  by  rain,  and  by  the  sea  water. 
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The  various  samples  of  marsh  or  *<saU  hay,''  which  served 
for  the  above  analyses,  were  supplied  by  diflferent  members 
of  the  club ;  they  arrived  in  good  condition,  and  had  evi- 
dently been  collected  with  care.  The  individual  plants, 
however,  were  in  a  condition  which  did  not  allow  a  satisfac- 
tory determination  of  their  botanical  names,  and  of  the  rela- 
tive proportion  of  the  various  kinds  of  plants  present,  nor 
of  their  particular  stage  of  growth.  The  communication 
received  from  the  secretary  of  the  club  has  to  furnish,  for 
this  reason,  the  basis  for  a  few  subsequent  remarks.  A  small 
collection  of  the  upper  portion  of  marsh  meadow  plants, 
neatly  fastened  upon  suitable  paper,  accompanied  the  hay 
samples.  To  each  specimen  of  this  collection  was  attached 
its  local  name,  with  some  general  remarks  as  follows :  — 

**  No.  1,  —  Sedge  grass,  grows  on  low  spots. 

**  No.  2,  —  Branch  grass. 

^^  No.  3,  —  Goose  grass,  stalks  with  seeds. 

*<  No.  4,  —  Fox,  or  red  grass,  the  most  common  salt  grass. 

*'  No.  5,  —  Marsh  mallows,  called  by  some  rosemary. 

♦♦  These  varieties  of  plants  are  generally  found  more  or 
less  mixed  in  all  salt  marshes.  On  marshes  that  have  been 
ditched,  a  grass  called  white-top  —  by  some  called  red-top — 
comes  in  and  grows  together  with  the  above-stated  fox  grass. 
This  white-top  is  nearly  as  early  as  <  black  grass,'  which  is 
one  of  our  earliest  grasses,  and  the  only  one  which  grows 
distinct  by  itself." 

As  grass,  like  **  rushes"  and  •*  sedges,"  exerts  a  controlling 
inflaeuce  on  the  local  character,  and  thus  the  comparative 
feeding  value  of  the  hay  obtained  from  diflferent  places,  it 
has  to  be  conceded  that  the  absence  of  a  more  detailed  in- 
formation* regarding  the  particular  character  and  condition 
of  the  vegetation,  etc.,  which  served  for  the  production  of 
the  above-described  hay  samples,  imparts  to  our  analytical 
results  in  the  majority  of  cases  (from  three  to  six)  a  mere 
local  interest.  A  comparison  of  the  various  samples  seems 
to  confirm  the  prevailing  impression  that  the  *'  black  grass  " 
(Juncus  bulbosus)   furnishes  a  valuable  fodder;    and  that 
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carefully  secured  marsh  hay  ia  many  iustaaces,  as  far  as 
composition  is  concerned,  compares  favorably  with  a  large 
proportion  of  hay  from  **  inland"  meadows.  There  is 
scarcely  another  fodder  crop  on  record  of  which  the  feeding 
value  depends  so  much  on  a  judicious  management  of  the 
farmer  as  in  the  case  of  hay. 

The  first  requirement  for  an  intelligent  examination  con- 
cerning the  comparative  value  of  a  fodder  plant,  or  part  of  a 
plant,  consists  in  securing  specimens  of  a  corresponding 
stage  of  growth.  Adding  to  this  a  due  consideration  of  the 
various  circumstances  under  which  the  plants  under  examina- 
tion are  raised,  results  are  attainable  which  may  claim  a 
general  interest. 

I  take  the  liberty  of  suggesting,  in  this  connection,  to  com- 
municate rather  with  the  officer  in  charge  of  the  Station,  lie- 
fore  sending  material  of  a  similar  character,  and  of  asking 
an  investigati(m  of  a  subject  of  similar  importance.  The 
best  interest  of  the  farmers  and  of  the'  Station  will  be  served 
by  adopting  that  course. 

The  fact  that  our  opinion  regarding  the  actual  and  relative 
feeding  value  of  many  of  our  fodder  crops  is  still  largely 
based  on  mere  chance  analyses,  instead  of  on  a  systematic 
inquiry  regarding  our  chances  of  securing  the  best  results, 
is  one  of  the  principal  impediments  of  arriving  at  a  more 
settled  opinion  regarding  a  more  rational  management  of 
feeding  our  farm  live  stock. 
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HAY  OF  WINTER  RYE.* 

[Sent  by  John  E.  Russell,  Secretary  of  Massachusetts  Board  of  Agricaltore.] 


11 

ill 

ft! 

ea 

i 

Moisture,  at  100°  C,     . 
Dry  Matter,  .... 

8.55 
91.45 

100.00 

6.40 

82.97 

2.57 

10.66 

47.40 

100.U0 

171.0 
1,829.0 

- 

1 

Analysts  of  Dry  Matter. 

Crude  Ash,    .... 

"     Cellulose,   . 

"     Fat,     .... 

'•     Protein    (NitrogeDOOs 
Mutter),  . 
Non  -  nitrogenous     Extract 

Matter,       .... 

2,000.0 

128.0 

659.4 

51.4 

218.2 

948.0 

23.65 
121.52 
948.00 

46 

57 

100 ' 

2.000.0 

1,093.17 

- 

J 

The  sample  was  cut  May  25,  1883,  when  in  full  blossom. 
It  IS  of  a  fair  quality,  and  compares  well  with  a  medium 
good  quality  of  meadow  hay.  The  ratio  of  digestibility 
stated  in  connection  with  the  non-nitrogenous  extract  matter 
of  the  hay,  includes  that  of  the  crude  cellulose,  or  raw  fibre. 

Green  winter  rye  in  blossom  may  contain  from  20  to  26 
per  cent,  of  vegetable  matter,  and  from  80  to  74  per  cent, 
of  water. 
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TIMOTHY  HAY. 

[From  the  Experimental  Farm  ] 


|| 

5^1 

III 

i 

1 

3 

6< 

^ 

£ 

^ 

'A 

Moi8tnre,at  lOO^C,     . 

8.70 

174.0 

_ 

_ 

Dry  Matter,  .... 

91.30 
100.00 

1326.0 
2,000  0 

- 

- 

- 

Analysis  of  Dry  Matter, 

Crude  Ash,    .... 

4.04 

80.8 

. 

. 

. 

'*     Cellulose,    . 

8G.59 

7318 

- 

. 

. 

"     Fat,     .... 

2.12 

42.4 

. 

. 

. 

**     Protein  (Nitrogenous 

Matter),  . 

7.24 

144  8 

- 

- 

- 

Kon  -  nitrogenous     Extract 

Matter,       .... 

6001 

1,000.2 

- 

- 

- 

100.00 

2,000.0 

- 

- 

- 

The  bay  was  harvested  iu  July,  after  blooming.     The 
sample  was  taken  from  the  barn  in  November. 

HAY     OF     RIPE     OATS. 

[From  the  Experimental  Farm.] 


i 

nts  (in 
ft  Ton 
lbs. 

lit 

Hi 

2  1 

p^o 

S  =  5 
1*' 

III 

s 

Moisture,  at  100^  C,     . 

8.70 

174.0 

. 

^ 

. 

Dry  Matter,  .... 

91.30 

1,826.0 

- 

- 

- 

100.00 

2,000  0 

- 

- 

- 

Analysis  of  Dry  Mailer, 

Crude  Ash,    .... 

6.11 

122.2 

- 

. 

. 

*•     Cellulose,    . 

86.31 

726.2 

. 

. 

. 

•*     Fat,     .... 

2.61 

62.2 

-. 

_ 

. 

•*     Protein   (Nitrogenous 

Matter),  . 

6.06 

121.0 

- 

- 

- 

Non  -  nitrogenous     Extract 

Matter,       .... 

48.92 

9784 

~ 

- 

- 

100.00 

2,000.0 

- 

- 

- 
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The  material  for  analysis  consisted  of  the  entire  matured 
plant,  and  was  collected  August  26,  1883. 


HAY  OF  OATS. 
[From  one  of  the  Experimental  Plats  of  the  Station.] 


• 

1 

it 

Hi 

sis 

m 

i 

m 

Mofctare,  at  100°  C,     . 
Dry  Matter,  .... 

6.43 
93.57 

100.00 

6.41 

34.06 

2.92 

6.58 

50.03 

128.6 
1371.4 

- 

AnnlyHs  of  Dry  MaUer, 

Grade  Ash,    .... 

-  Cellulose,    . 

-  Fat,     . 

*•     Protein  (Nitrogenous 
Matter),  . 
Non  -  nitrogenous     Extract 
Matter,      .... 

2/X)00 

128.2 

681.2 

58.4 

131.6 

1,000.6 

26.86 

75.01 

1,000.60 

46 
57 

100 

1^ 

100.00 

2,000.0 

1,102.47 

- 

The  sample  was  collected  August  1,  1883,  when  in  full 
blossom.  It  contained  74  per  cent,  of  moisture,  and  26 
per  cent,  of  dry  matter.  Its  composition  as  shown  by  ana- 
lysis can  scarcely  be  called  a  fair  one.  The  dry  matter  of 
oats  in  blossom  may  vary  from  15  to  26  per  cent. 

Actual  feeding  experiments  have  shown  that  the  condition 
and  quality  of  the  soil,  aside  from  season  and  climate,  exert 
a  decided  influence  not  only  on  the  quantity,  but  also  upon 
the  quality  of  the  crops  raised  upon  it. 

The  analyses  of  our  rye,  oats  and  timothy  previously  de- 
scribed, were  made  with  a  view  to  ascertain  the  condition  of 
the  land  which  has  passed  under  the  control  of  the  Station. 
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RYE  BRAN. 

[Collected  of  Chab.  Parsons,  Northampton,  Mass.] 


. 

jl 

0. 

III 

pl 

lit 

ill 

1 

1 

Moisture,  at  100^  C, 

Dry  Matter,    .... 

18.70 
86.30 

274.00 
1,726.00 

. 

- 

^ 

Anulyis  of  Dry  MaUer, 

Grade  Ash,      .... 
"      Cellulose,     . 
"      Fat,       .... 
*•      Protein     (Nitrogenous 
Matter),    . 

Non-nitrogenous  Extract  Mat- 
ter,        

100.00 

5.17 
4.54 

2.07 

18  98 
69.24 

2,000.00 

103.40 
90.80 
41.40 

879.60 

1,384.80 

8.17 
23.80 

250.54 

1,031.68 

9. 
57.5 

66. 

74.5 

0» 
CO 

100.00 

2,000.00 

1,314.19 

- 

J 

The  abo7e  ratio  of  digestibility  of  the  various  constitueats 
was  ascertained  in  feeding  experiofients  with  pigs. 

WHEAT   BRAN. 

[Collected  of  Chas.  Pabsons,  Northampton,  Mass.] 


p 

lis 

III 

Pounds   Digesti- 
ble In  ft  Ton  of 
'2,000  lbs. 

Per  Cent  of  Dl- 1 
gestlbilitj      of 
Constituents. 

i 

I 

a 
SB 

Moisture,  at  100^  C,       . 
Dry  Matter,    .... 

13.70 
86.30 

274.00 
1,726.00 

• 

- 

N 

Analysis  of  Dry  Matter. 

Crade  Ash,      .... 
•»      Cellulose,     . 
•*      Fat,       .        .        . 
"      Protein     (Nitrogenous 
Matter).  . 

Non-nitrogenous  Extract  Mat- 
ter  

100.00 

6.76 
9.33 
2.91 

19.56 

6144 

2,000.00 

135.20 

186  60 

58.20 

391.20 

1,228.80 

37.82 
46.56 

344.26 

988.04 

20 

80 

88 
80 

,    oo 

«-4 

100.00 

2,000.00 

1,411.18 

- 

J 

.'1 
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The  above  rate  of  digestibility  was  ascertained  by  feeding 
the  dry  material  to  steers. 

WHEAT   BRAN. 

[From  John  L.  Hollbt,  South  Amherst,  Man.] 

Thirty-three  per  cent,  passed  through  mesh,  144  to  the  square  inch. 


I 


III 


i-9 
l§ 


Moistare,  at  100^  C, 
Dry  Matter,     . 


Analysis  of  Dry  Matter, 

Crude  Ash,     .        .        .        . 
-     Cellulose,     . 
"     Fat,       .... 
"     Protein     (Nitrogenoas 
Matter),  . 

Non-DitrogeDoas  Extract  Mat- 
ter,        


12.08 
87.92 


241.6 
1,758.4 


100.00 


7.92 

18.72 

8.81 

15.67 

58.88 


2,000.0 

158.4 

274.4 

76.2 

818.4 

1,177.6 


54.88 
60.96 

275.79 

942.08 


20 
80 

88 

80 


CO 


100.00 


2,000.0 


The  article  is  of  a  fair  composition. 


LINSEED    CAKE. 

[From  Indiana.] 

ii 

5^ 

Pl 

ill 

! 
1 

Moisture,  at  100*»  C ,       . 
Dry  Matter,     .... 

8.35 
91.65 

100.00 

7.52 
8.69 
5.69 

87.25 

40.85 

100.00 

167.00 
1338.00 

2,000.00 

150.40 
178.80 
118.80 

745.00 

817.00 

2,000.00 

. 

- 

Analysis  of  Dry  Matter . 

Grade  Ash,      .... 

"     Cellulose,     . 

"     Fat,       .... 

**     Protein     (Nitrogenoas 

Matter),    .        .        . 

Non-Ditrogenous  Extract  Mat- 
ter,       

45.19 
108.56 

648.15 

748.47 

26 
91 

87 

91 

s 

■ : 

1,540.37 

lyiLiiiiuu  uy 
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Essential  Mineral  Constituents  in  100  parts  Linseed  Cake. 

Potassiam  oxide, 1.48  percent 

Calcium  oxide, 0.64       " 

Magnesinm  oxide, 0  77        " 

Pbospborio  acid,        , 1.86        " 

The  stated  ratio  of  digestibility  was  ascertained  by  feeding 
experiments  with  steers. 


COTTON-SEED  MEAL. 
[Collected  of  Cbaxlxb  PAitaoNt,  Nortbampton,  Mass. 


] 


I 


III 


I 


Moisture,  at  100°  C, 
Dry  Matter,  . 


Analysis  of  Dry  Matter, 

Crude  Ash,    .        .        .        • 

"     Cellulose,    . 

"     Fat 

"     Protein  (Nitrogenous 
Matter),  . 
Kon  -  nitrogenous     Extract 

Matter,      .... 


9.13 
90.87 


182  60 
1317.40 


100.00 


7.61 

6.28 

12.88 

47.04 

26.24 


2,000.00 


162.20 
125.60 
266.60 

940.80 

624.80 


28.89 
28361 

696.19 

241.41 


100.00 


2,000.00 


1,200.00 


23 
91 

74 

46 


>   ^ 


The  percentage  of  nitrogenous  constituents  is  exceptionally 
high.  ' 

The  above  rate  of  digestibility  is  based  on  experiments 
with  sheep. 
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COTTON-SEED  MEAL. 

[From  John  L.  Hollbt,  Soath  Ambent,  Mm*.] 

Eighty-nine  per  cent,  passed  through  mesh,  144  to  the  square  inch. 


1 

t 

t 

^i 

» 

Moiature,  at  100=>  C,     . 
Diy  Matter,  .... 

838 
91.62 

167.6 
1332.4 

. 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,    .... 

"     Cellulose,    . 

**     Fat,     .... 

"     Protein  (Nitrogenous 
Matter),  . 
Nod  -  nitrogenous     Extract 

Matter,      .... 

100.00 

8.51 

6.73 

12.94 

42.47 

29.35 

2,000.0 

170.2 
134.6 
258.8 

849.4 

587.0 

30  82 
236  51 

628.56 

270.02 

23 
91 

74 

46 

«  «-4 

100.00 

2,000.50 

1,164.91 

A  very  good  article  as  far  as  composition  and  mechanical 
conditions  are  concerned. 

COTTON-SEED     MEAL    (1). 

[Sent  bj  J.  E.  Sopbb  &  Co.,  Boston.] 

Eighty-six  per  cent,  passed  through  mesh,  144  to  the  square  inch. 


!^ 

it 

Ui 

Hi 

1 

III 

1 

Moisture,  at  100°  C. 

»     •        • 

7.10 

142.0 

^ 

^ 

Dry  Matter,  . 

92.90 

1,858  0 

- 

- 

100.00 

2,000.0 

- 

- 

Analysis  of  Dry  . 

Matter, 

Crude  Ash,    . 

,        , 

9.34 

186.8 

— 

- 

5 

*'     Cellulose,    . 

,        , 

7.53 

150  6 

34.63 

23 

.  ^ 

"     Fat,     . 

.        • 

13.75 

275.0 

250.25 

91 

«^ 

"     Protein  (Nitrogenous 

Matter),  . 

.        , 

42.58 

851.6 

630.18 

74 

Non  -  nitrogenous 

Extract 

Matter,       . 

26.80 

536.0 

246.56 

46 

100.00 

2,000.0 

1,161.62 
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The  composition  of  the  above  article  does  not  materially 
diflfer  from  previous  analyses ;  the  variations  are  within  the 
limits  noticed  in  fair  samples  of  cotton-seed  meal.  Its 
mechanical  condition  was  of  a  superior  character.  The  meal 
was  produced,  according  to  the  statement  of  the  dealer,  by 
a  new  process,  <*  Roller-Process,"'  and  sifted. 


COTTON-SEED     MEAL    (2). 

[Sent  b7  J.  E.  Sopbr  &  Co.,  Boston.] 

Eighty-one  per  cent,  passed  through  mesh,  144  to  the  square  inch. 


i 

^1 

Pounds  Digest- 
ible in  a  Ton 
of  2,000  lbs. 

2^1 

» 

Moisture,  at  100°  C,     . 
Dry  Matter,  .... 

8.16 
91.86 

163.0 
1,837.0 

- 

N 

Analysis  of  Dry  Matter.' 

Crude  Ash,    .... 

*•     Cellulose,  . 

"     Fat,     .... 

"     Protein  (Nitrogenous 
Matter),  . 
Non  -  nitrogenous     Extract 

Matter,       .... 

100.00 

7.46 

7.41 

14.72 

36.64 

33.87 

2,000.0 

149.2 
148.2 
294.4 

730.8 

677.4 

34.09 
267.90 

640.79 

311.60 

23 
91 

74 

46 

100  00 

2,000.0 

1,164.38 

- 

i 

The  article  was  obtained  by  the  old  (press)  process. 
The  sample  which  served  for  analysis  (1)  was  of  a  better 
mechanical  condition  than  (2).  A  comparison  of  samples 
(1)  and  (2)  show  their  difference,  due  rather  to  the  fact 
that  different  lots  of  cotton-seed  served  for  the  production  of 
the  article  tested,  than  to  a  different  process  of  grinding. 
The  two  modes  of  producing  cotton-seed  meal  ought  to  be 
tried  on  the  same  lot  of  see^s,  to  render  their  respective 
merits  conspicuous. 
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COTTON-SEED  MEAL. 
[Sent  bj  E.  S.  Washbb,  Hatfield,  Mail  ] 


l-l  l-l 

2  ^  •*        d  i  •• 


Moisture,  at  100*^  C, 
Dry  Matter,  . 


Analysis  of  Dry  McUler, 

Grade  Ash,     .        .        .        . 

"     Cellalose,    . 

"     Fat,     .... 

"     Protein  (Nitrogenous 
Matter),  . 
Nod  -  nitrogenous     Exiract 

Matter,       .... 


7.09 
92.91 


100.00 

9.16 
lOJiS 
13.65 

41.64 

25.03 

100.00 


141.8 
1,858.2 


2,000.0 

183.0 
210.6 
273.0 

832.8 

500.6 


2,000.0 


48.44 
248.43 

616.27 

230.28 


1,143.42 


23 
91 

74 

46 


v! 


The  article  is  of  good  quality,  and  was  obtained  by  bolt- 
iog  a  coarse  cotton-seed  meal.  Eighty-one  pounds  of  the 
above  was  obtained  from  one  hundred  pounds  of  the  latter. 
The  coarse  portion  —  nineteen  per  cent.  —  has  been  analyzed 
to  ascertain  its  fitness  as  a  fertilizer  with  the  following 
results :  — 

Coarse  portion  of  CoUon-Seed  Meal  for  fertilizing  purposes. 

(Sent  by  £.  8.  Warner,  Hatfield,  Mass.) 

Per  cent 
Moisture,  at  100^  C, 7.09 

Organic  and  volatile  matter,    ...     -           .        .   93  465 
Ash  coDsUtnents, 6.535 

100.000 

10  ^  Per  cent 

Nitrogen  in  organic  compounds, 5.900 

Potassmm  oxide, 1  797 

Calcinm  oxide, 0.263 

Magnesium  oxide, 0.223 

Pliosphoric  acid, 2.341 

Insoluble  matter, 1784 
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Valuation  per  ton  of  two  thousand  pounds :  — 

118  poands  of  nitrogen,  at  18  cents, 
46.82  pounds  of  phosphoric  acid,  at  6  cents,  . 
85.94  pounds  of  potassium  oxide,  at  4^  cents. 


121  24 
2  69 
1  53 


125  46 


COCOA  DUST. 
[Reftise  from  Cocoa  ManafSMStore,  sent  from  Boston,  Mass.] 


1^ 

III 

1^- 

1 
1 

Moisture,  at  100°  C,     . 
Dry  Matter,  .... 

7.10 
92.90 

142.0 
1358.0 

. 

•a 

f 

•si 

%l 

Is 

o 
55 

- 

Analysis  of  Dry  MaUtr, 

Crude  Ash,  ^        .        .        . 

"     Cellulose,    . 

"     Fat,     .... 

"     Protein  (Nitrogenous 

Matter),  .        .        . 

Non  -  nitrogenous     Extract 

Matter.      .        . 

100.00 

6  88 

5.86 

25.85 

15.47 

45.99 

2,000.0 

136.6 
117.2 
517.0 

809.4 

919  8 

- 

- 

100.00 

2,000.0 

- 

Essential  Mineral  CanslUuenls  in  100  Parts  of  Cocoa  Dust, 

Potassiam  oxide, 2.11 

Calcium  oxide, .63 

Magnesium  oxide, traces 

Phosphoric  acid, 1.34 

The  material  consisted  of  the  inside  and  outside  parts  of 
the  cocoa  bean,  with  some  foreign  matter.  It  was  obtained 
in  the  process  of  cracking  and  sifting  the  bean.  The  exami- 
nation was  made  by  request,  to  ascertain  its  fitness  for  man- 
uring. Although  its  nitrogen  percentage  (2.3  per  cent.) 
compares  well  with  many  fertilizers  in  our  market,  it  would 
be,  for  economical  considerations,  more  advisable  to  try  the 
cocoa  dust  as  a  fodder  in  place  of  oil-bearing  seeds.  The 
reputation  of  the  cocoa  as  a  highly  nutritive  food  for  man 
is  too  well  established  to  doubt  the  efficiency  of  the  above 
described  article  as  a  fodder  for  some  kind  of  ^|g^to^. 
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III.  —  M18OELLANEOU8  Analyses. 

EXAMINATIONS  OF  SKIM  MILK  FOR  FAT. 

[Samples  sent  on  at  dlfl^rent  time«  Ant  examination.l 


Sampli  Kumbbbs. 

1 

• 

s 

4 

a 

• 

t 

s 

• 

la 

.Amount  of  fat  In  100 
parts. 

.26 

^1 

.88 

.30 

.88 

.37 

.85 

.48 

.54 

.48 

Analysis  of  Milk  from  Shorthorn  Oow. 

Percent. 
Moisture,  at  100^  C, 88.45 

Solid  matter, 11.55 


100.00 
Ash  percentage, 0.72 

One  hundred  parts  of  ath  oontaliMd— 

Percent. 
Potassium  oxide, 28.52 

Sodium  oxide, 14.20 

Calcium  oxide, 23.11 

Magnesium  oxide, 2.52 

Phosphoric  acid, 80.59 

Animal  had  been  fed  largely  with  roots;    milk  yielded 
its  batter  slowly. 

Analysis  of  Onions. 

Air  dry  wUbont  lesTas— 

Percent. 

Moisture,  at  100°  C, 89.20 

Dry  matter, 10.80 

Dry  matter  contained  of-* 

Percent. 

Nitrogen, 2.12 

Sniphur, 48 

Asb  constituents, 4.36 

Om  hundred  parte  of  aah  oontaiDed— 

Per  cent 

PoUissium  oxide, 38.51 

Sodium  oxide, 1.90 

Calcium  oxide, 8.20 

Magnesium  oxide, 3.65 

Sequioxide  of  iron, •       .  .58 

Silicic  acid, 3.33 

Phosphoric  acid, 15.80 

Sulphuric  acid ^^til^dW^fegle 
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IV.    Valuation  of  Fertilizers  and  Fertilizer 
Analyses. 

The  valuation  of  commercial  fertilizers  is  based  on  the 
market  valae  of  their  essential  constituents.  The  market 
reports  of  New  York  and  Boston,  aside  from  consultations 
with  leading  manufacturers  of  fertilizers,  furnish  us  the 
necessary  information. 

The  statements  of  trade  values  adopted  in  the  reports  are 
obtained  by  taking  the  average  of  New  York  and  Boston 
wholesale  quotations  of  the  six  months  preceding  March  1, 
1883,  and  increasing  them  by  20  per  cent,  to  cover  expenses 
for  storage,  sales,  etc. 

The  prices  stated  in  connection  with  analyses  of  commer- 
cial fertilizers  refer,  therefore,  to  their  cost  per  ton  of  2,000 
pounds,  on  board  of  car  or  boat. 

Crude  stock  for  the  manufacture  of  fertilizers,  and  refuse 
material  of  various  descriptions,  sent  to  the  Station  for 
examination,  are  valued  with  reference  to  the  market  prices 
of  their  principal  constituents,  taking  into  consideration  at 
the  same  time  their  general  fitness  for  speedy  action. 

The  mechanical  condition  of  any  fertilizing  material,  simple 
or  compound,  deserves  the  most  serious  consideration  of 
fanners  when  articles  of  a  similar  chemical  character  are 
offered  for  their  choice.  The  degree  of  pulverization  con- 
trols, almost  without  exception,  under  similar  conditions, 
the  rate  of  solubility,  and  the  more  or  less  rapid  diffusion  of 
the  different  articles  of  plant-food  throughout  the  soil. 

The  state  of  moisture  exerts  a  no  less  important  influence 
on  the  pecuniary  value,  in  case  of  one  and  the  same  kind  of 
substance.  Two  samples  of  fish  fertilizer,  although  equally 
pare,  may  differ  from  50  to  100  per  cent,  in  commercial 
value  on  account  of  mere  difference  in  moisture. 

As  existing  laws  of  the  State  for  control  of  the  trade 
in  commercial  fertilizers  provides  for  the  examination  of 
licensed  articles,  the  attention  of  the  Station  has  been 
directed  mainly  towards  the  examination  of  agricultural 
chemicals,  the  crude  stock  for  the  manufacture  of  commer- 
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cial  fertilizers,  and  of  promiaent  refuse  materials  from  manu- 
facturing industries  and  elsewhere. 

The  work  has  been  carried  on  for  the  purpose  of  aiding 
the  farming  community  in  a  clear  and  intelligent  apprecia- 
tion of  these  substances  for  manurial  purposes. 

General  experience  in  farm  practice  teaches  that  it  is  safer, 
for  economical  reasons,  to  use  commercial  fertilizers  rather 
as  supplements  than  as  substitutes  for  bam*yard  manures. 

The  advantages  arising  from  the  introduction  of  chemical 
and  commercial  manurial  substances  can  only  be  secured  to 
their  full  extent  when  applied  with  reference  to  actual  local 
wants  of  the  soil,  and  to  special  requirements  of  the  crops 
under  cultivation. 

A  large  percentage  of  commercial  manurial  material  con- 
sists of  refuse  matter  from  various  industries.  The  compo- 
sition of  these  substances  depends  on  the  mode  of  manufao- 
ture  carried  on.  The  rapid  progress  in  our  manufacturing 
industry  is  liable  to  affect  at  any  time,  more  or  less  seri- 
ously, the  composition  of  the  refuse.  A  constant  inquiry 
into  the  character  of  the  agricultural  chemicals,  and  of  com- 
mercial manurial  refuse  substances  offered  for  sale,  cannot 
fail  to  secure  confidence  in  their  composition,  and  diminish 
financial  disappointment  in  consequence  of  their  applica- 
tion. 

Trade  Values  Adopted  for  1883. 

Centi  per  lb. 

Nitrogen  in  nitrates, 20 

Nitrogen  in  ammonia  salts, 26 

Nitrogen  in  Peruvian  guano,  fine  steamed  bone,  dried  and 

fine  ground  blood,  meat  and  fisli,  superphospliates 

and  special  manures, 23 

Nitrogen  in  coarse  or  moist  blood,  meat,  or  tankage,  in 

cotton-seed,  linseed,  and  castor  pumice,      ...  18 

Nitrogen  in  fine  ground  bone,  horn,  and  wool  tlust,   .        .  17 

Nitrogen  in  fine  medium  bone, 15 

Nitrogen  in  medium  bone, 14 

Nitrogen  in  coarse  medium  bone, 13 

Nitrogen  in  coarse  bone,  liom  shavings,  hair,  and  fish 

scrap, 11 

Phosphoric  acid,  soluble  in  water, 11 

Phosphoric  acid, "  reverted,"  and  in  Peruvian  guano,  .  8 
Phosplioric  acid,  insoluble,  in  fine  bone,  fish  guano,  and 

superphosphates, 6 
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Centi  per  lb. 

Phosphoric  acid,  insolable,  in  fine  mediam  bone,       •  b^ 

Phosphoric  acid,  insoluble,  in  mediam  bone,      ...  6 

Phosphoric  acid,  insoloble,  in  coarse  medium  bone,  .  i\ 
Phosphoric  acid,  insoluble,  in  coarse  bone,  bone  ash,  and 

bone  black, 4 

Phosphoric  acid,  insoluble,  in  fine  ground  rock  phosphate,  2.75 

Potash,  in  high  grade  sulphate, 7 

Potash,  in  low  grade  sulphate  and  kainite,         ...  4} 

Potash,  in  muriate  or  potassium  chloride,  .  4^ 

y.  Febtilizer  Analyses. 

Dry  Ground  Fish, 
(Sent  llnom  South  Hadlej  FftUs,  Mass.) 

Moisture,  at  100'' C,  10.38 

Total  phosphoric  acid, 6.00 

Soluble  phosphoric  acid,    \  2^^ 

Rererted  phosphoric  acid,/ 

Insoluble  phosphoric  acid, 8.18 

Nitrogen, 6.13 

Valuation  per  two  thousand  pounds,  $36.58. 

Castor  Pumice, 
(Collected  of  D.  A.  Horton,  Northampton,  Mass.) 

Moisture,  at  100   C, 10.18 

Total  phosphoric  acid, 2.13 

Nitrogen  (18  cents  per  pound), 5  69 

Potassium  oxide, 0.92 

Valuation  per  two  thousand  pounds,  $23.84. 

1.  Dtj  Fish,  sent  bj  Franklin  Farmers'  Clab. 

2.  Dry  Fish,  sent  by  Milo  L.  Smith,  Smith's  Ferry,  Mass. 

3.  Haif-dry  Dog  Fish  Pomice,  sent  on  from  Portomoath,  B.  I. 


Pouwt  ru  HmiDBSD. 


Moisture,  at  lOO''  C, 

Total  Phosphoric  Acid, 

Soluble 

Beyerted,       "  - 

Insoluble,      ** 

Nitrogen, . 


6.61 
6.17 

2.40 

8.77 

8.47 


Valuation  per  two  thousand  tons, 


$47  32 


7.50 
7.67 

2.32 

5.35 
9.36 

$53  18 


=b 


11.35 

5.85 

/    .66 

\^.20 

2.99 

6.96 

(40  58 


Digitized  by 


Lnoogle 


94  Experiment  Station  Report. 

Nova  Scotia  Plaster  {OypsutnJ) 

(Collected  of  D.  A.  Horton,  Northampton,  Mass.) 

Percent. 
Moisture,  at  10(P  C,        ....  .        .      15.79 

Calcium  oxide, 34.29 

Magnesium  oxide, 0.36 

Sulphuric  acid, 47.14 

Insoluble  matter, 1.42 

Carbonic  acid, Not  determined. 

This  gypsum  contained  a  few  per  cent,  of  calcium  and  magnesium 
carbonates,  which  not  unfrequently  are  associated  with  it. 

"OrcfciWa"  Ouano. 

(Collected  of  D.  A.  Horton,  Northampton,  Mass.) 

Percent. 

Moisture,  at  100°  C, 11.06 

Magnesium  oxide, 4.13 

Calcium  oxide, 38.24 

Phosphoric  acid, 21.69 

Insoluble  matter, 0.17 

The  **  Orchilla  **  guano  belongs  to  a  class  of  natural  phos- 
phates which  are  noted  for  their  deficiency  in  organic  and 
nitrogenous  matter,  as  well  as  for  their  large  percentage  of 
carbonate  of  lime.  The  above  described  sample  contained 
47.39  per  cent,  of  bone  phosphate,  and  22.39  per  cent,  of 
carbonate  of  lime.  The  presence  of  so  large  a  percentage  of 
the  latter  compound  renders  this  material,  from  an  econo- 
mical standpoint,  unsuitable  for  the  manufacturers  of  super- 
phosphate of  lime.  The  natural  pulverent  condition  of  the 
ommercial  article  has  favored  its  introduction  into  agricul- 
tural practice.  Very  satisfactory  results  are  reported  from 
its  application  in  case  of  moist  pastures  and  meadows,  and 
of  turfy  soils.  Upon  a  dry  soil  and  in  a  dry  season  its 
action  can  be  but  slow.  The  safest  way  to  secure  an  eco- 
nomical return  seems  to  be  a  direct  introduction  in  the  daily 
product  of  stable  manure,  on  account  of  the  beneficial  action 
of  the  fermenting  animal  excretions  on  the  disintegration  of 
the  guano,  and  thus  an  increased  solubility  of  its  bone  phos- 
phate. Four  cents  per  pound  for  phosphoric  acid  might  be 
considered  a  safe  investment.  At  that  rate  of  valuation  the 
above  article  would  be  worth  $18  per  ton  of  two  thousand 
pounds. 
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Fish  Pumice, 
(Collected  of  H.  L.  Phelp«,  NorUuunpton,  Mass.) 

Percent. 

Moisture,  at  100°  C, 44.41 

Total  phfisphorio  acid, 5.85 

Soluble  phosphoric  acid, 1^7 

Reverted  phoephoric  acid, 0.62 

Insoluble  phosphoric  acid, 3.62 

Nitrogen, 5.27 

Valuation  per  two  thousand  pounds,  133.02 

CANADA  WOOD  ASHES. 

1.  Sent  flrom  SanderboMf,  Mass. 

2.  Sent  flrom  Snnderiand,  Mass. 

3.  Sent  from  North  Amherst,  Mass. 

4.  Collected  in  Railroad  Depot,  Amherst,  Mass. 

5.  Sent  on  firom  North  Amherst,  Mass. 

6.  Collected  of  D.  A.  Horton,  Northampton,  Mass. 

7.  White  Ash,  sent  on  flrom  South  Dcerfield,  Mass. 


POUVDS  Plft  UCKDIKD. 

1 

•     i      • 

4 

5 

• 

7 

Moisture,  at  100°  C,    . 

24.50 

16.66 

18.70 

9.30 

8.40 

16.70 

6.62 

Calcium  Oxide,    . 

33.19 

32.25 

30.60 

34.91 

39.71 

35.26 

50.89 

Potassium  Oxide, 

4.77 

4.97 

4.61 

6.50 

4.96 

5.55 

5.23 

Phosphoric  Acid, . 

1.49 

1.66 

1.10 

.78 

.80 

2.28 

1.29 

Insoluble  Matter, . 

- M      .    — 

8.50 

10.45 

11.06 

9.30 

6.70 

4.90 

4.87 

Samples  1,  2,  3,  4,  5,  6  represent  the  average  qimlity  of 
Canada  wood  ashes  sold  in  our  section  of  the  Connecticut 
valley,  at  from  33  to  35  cents  per  bushel.  Sample  7  was 
of  an  exceptional  light  color,  and  contained  a  larger  per 
cent,  of  lime,  yet  compared  well  otherwise  in  composition 
with  the  others.  The  increasing  importation  of  Canada 
ashes  into  various  parts  of  the  States  renders  it  advisable  to 
insist  hereafter  upon  guaranteed  analyses  as  the  basis  of 
commercial  transactions. 

The  universal  high  opinion  of  wood  ashes  as  a  fertilizer 
does  not  depend  merely  upon  a  fair  percentage  of  potash, 
but  also  on  the  presence  of  more  or  less  of  all  the  various 
mineral  elements  essential  to  the  growth  of  plants. 
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Wood  ashes,  like  barn-yard  manure,  on  account  of  their 
compound  character,  meet,  to  some  extent  at  least,  not  only 
known  but  unknown  deficiencies  in  valuable  soil  constitu- 
ents. The  thorough  mixture  of  their  various  constituents 
has,  no  doubt,  a  beneficial  influence  on  their  action. 

8.  Light-colored  anieached  ashes,  sent  by  Secretary  of  Sooth  Deerfield  Fanners 
Club.  One  bashcl  weighed  forty-foar  pounds,  and  half  pound  of  coarse  material 
was  removed  before  taking  the  sample  for  analysis. 

9.  Dark  nnleached  ashes,  sent  by  Secretary  of  South  Deerfield  Fanners'  Club. 
One  bushel  weighed  forty-six  pounds,  and  two  and  a  half  pounds  of  coarse  material 
was  removed  before  taking  the  sample  for  analysis. 

10.  Dark  unleached  ashes,  sent  by  Secretary  of  South  Deerfield  Farmers'  Club. 
One  bushel  weighed  forty-one  pounds,  and  five  pounds  of  coarse  material  were 
removed  before  taking  the  sample. 

11.  Collected  on  board  cars  at  railroad  depot,  South  Deerfield,  Mass. 

12.  Collected  on  board  cars  at  railroad  depot,  South  Deerfield,  Mass. 

18.   Collected  of  Mr.  Almon  Cowles,  on  board  of  cars,  at  North  Amherst,  Mass. 


POUVDS  FEB  HDXDBSD. 

8 

10 

11 

19 

IS 

Moisture,  at  100  C,      . 

0.70 

16.98 

10.28 

8.33 

1.03 

10.01 

Calcium  Oxide,      . 

60.51 

36.11 

32.83 

46.00 

60.02 

35.67 

Potassium  Oxide,  . 

7.38 

4.90 

6.10 

6.91 

6.94 

7.19 

Phosphoric  Acid,    . 

0.61 

1.41 

.  1.69 

0.74 

0.29 

128 

Insoluble  Matter,  . 

2.10 

8.06 

13.66 

3.88 

2.28 

6.27 

NitraU  of  Soda.  . 

(Collected  of  D.  A.  Horton,  Northampton,  Mass.) 

Percent. 

Moisture,  at  100°  C, 1.26 

Nitrogen, 16.67 

Insoluble  matter, 0.46 

Valuation  per  two  thousand  pounds,  $62.28 

•  MuriaU  of  Potash. 

(Collected  of  George  P.  Smith,  Sunderland,  Mass.) 

Percent. 

Moisture,  at  100°  C, 2.86 

Potassium  oxide,  .  60.69 

Sodium  oxide, .  . 8.40 

Magnesium  oxide,  ....  trace. 

Sulphuric  acid,         .  ...  trace. 

Insoluble  matter,     .  .  ...  .1.60 
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(2.    Collected  of  E.  T.  Sabin,  East  Amberst,  Masf .) 

Per  cent 

Moisture,  at  100^  C, 2^9 

Potassiam  oxide, 50.05 

Sodiam  oxide, 8  30 

Magnesiam  oxide, 0.60 

Sulphuric  add, 0.28 

Insoluble  matter, 015 

Valuation  per  two  thousand  pounds,  $42.54. 

This  form  of  "German  Potash  Salts'*  has  thus  far 
proved  a  very  reliable  source  of  potassa  for  general  agricul- 
tural purposes;  an  extensive  application  has  caused,  of 
late,  some  advance  in  its  cost,  as  compared  with  previous 
years. 

Ammonium  SulphcUe. 

(Collected  of  Geo.  P.  Smitb,  Sunderland,  Mass.) 

Per  cent 

Moisture,  at  100^  C, 0.23 

Ammonia  (equivalent  to  nitrogen  20.4),  .  24.80 

Sulphuric  acid 61.60 

Insoluble  matter, 0.05 

Valuation  per  two  thousand  pounds,  $106.08. 

Peruvian  Ouano. 

(Collected  of  D.  A.  Horton,  Northampton,  Mass.) 

Per  cent. 

Moisture,  at  100<>  C, 14.00 

Total  phosphoric  acid, 20.60 

Soluble  phosphoric  acid, 3.10 

IReverted  phosphoric  acid, 1.55 

Insoluble  phosphoric  acid, 15.95 

Potassium  oxide, 1.14 

Nitrogen  in  organic  matter, 1.40 

Nitrogen  in  ammonia  salts, 3.04 

Yalualion  per  two  thousand  pounds,  $51.66. 

Tankage. 

(Sent  from  Chicago,  111.) 

Per  cent. 

Moisture,  at  100°  C, 6.10 

Total  phosphoric  acid, 12.32 

Soluble  phosphoric  acid, 0.27 
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Per  cent. 

Reverted  phosphoric  acid, 8.25 

Insoluble  phosphoric  acid,      ...  8.79 

Nitrogen, 6.57 

Insoluble  matter,     ....  ...        0.77 


Florida  Marl. 
(Sent  from  Boston,  Mass.) 

Per  cent. 

Moisture,  at  100°  C 0.60 

Calcium  oxide, 41.75 

Magnesium  oxide, 1.03 

Ferric  oxide 0.36 

Phosphoric  acid, 2.72 

Insoluble  matter,     .                        21.95 

Sponge  Refuse. 
(Sent  from  Albany,  N.  Y.) 

Per  cent 

Moisture,  at  100°  C, 7.25 

Nitrogen, 2.43 

Ferric  oxide, 0.17 

Calcium  oxide, 8.94 

Magnesium  oxide, 1.27 

Phosphoric  acid,               3.19 

Insoluble  matter,     .        .                39.05 

Bones, 
(Pare  Dissolved  Raw  Bones.    Sent  from  Amherst,  Mass.) 

Per  cent. 

Moisture,  at  100<^  C,        .        .                ....  10.23 

Total  phosphoric  acid, 16.03 

Soluble  phosphoric  acid, 7.76 

Reverted  phosphoric  acid, 3.83 

Insoluble  phosphoric  acid, 4.44 

Nitrogen, 2.64 

Valuation  per  two  thousand  pounds,  $40.67. 

Fine  Ground  Raw  Bone. 
(Sent  on  from  Worcester,  Mass.) 

Per  cent. 

Moisture,  at  100°  C, 4.63 

Total  phosphoric  acid, 22.41 

Nitrogen, 3.69 

Valuation  per  two  thousand  pounds,  $43.86. 
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1.  Bone  Fbrtilizbbs.    Sent  by  John  Sanborn,  Lawrence,  Masf . 

2.  PcRB  Fine  Ground  Bones.    Sent  from  Amherst,  Mass. 


Moisture,  at  100°  C,     . 
Total  phosphoric  acid, . 
Soluble  phosphoric  acid, 
Reyerted  phosphoric  acid. 
Insoluble  phosphoric  acid. 
Nitrogen, 


POUKDB  PKI  UCSDKKD. 

1 

9 

4.25 

5.27 

24.06 

23.18 

0.76 

0.46 

3.66 

3.62 

19.64 

19.05 

2.88 

3.73 

Valuation  per  2,000  lbs.. 


144  35 


146  82 


^^Americo^  Aly  Peruvian  Ouano, 

•  (Sent  by  Joseph  C.  Cozsen,  Swansea,  Mass.) 

Percent. 

Moisture,' at  100°  C, 8.35 

Total  phosphoric  acid, 10.03 

Soluble  phosphoric  acid 2.99 

Reverted  phosphoric  acid, 1.72 

Insoluble  phosphoric  acid, 5.32 

Potassium  oxide, .  3.84 

Nitrogen, 5.62 

Valuation  per  two  thousand  pounds,  $44.82. 

PEAT. 

1.  Sent  from  Harwich,  Barnstable  Co.,  Mass. 

2.  Sent  from  Hudson,  Worcester  Co.,  Mass. 

3.  Sent  from  Holyoke,  Hampden  Co.,  Mass. 


PODMDS  PKI  UCNDISD. 

1 

78.26 

33.61 

8 

• 

Moisture,  at  100^  C,  . 

54.28 

Dry  Matter, 

21.74 

66.39 

45.72 

Ash  constituents  in  Dry  Matter, 

1.31 

4.54 

33.72 

Nitrogen  in  wet  Peat, 

0.41 

1.40 

0.43 

Nitrogen  in  perfectly  dry  Peat, . 

1.89 

2.11 

0.94 
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The  difference  in  the  composition  of  samples  I  and  2  is 
mainly  due  to  their  different  state  of  moisture.  Both  are 
fair  specimens  of  their  kind.  The  low  percentage  of  nitrogen 
in  sample  3  is  caused  by  an  exceptionally  large  admixture  of 
soil.  Wherever  the  entire  deposit  shows  a  similar  amount 
of  earthy  admixture,  a  direct  cultivation,  after  draining, 
suggests  itself  as  worth  trying. 

Crude  Kieserit, 
(Crude  Sulphate  of  Magnesia.     Of  Bowker  Fertilizer  Co.,  Boston,  Mass.) 

Percent. 

Moisture,  at  100^=  C  , •     .      81.90 

Calcium  oxide, 2.60 

Magnesium  oxide, 13  50 

Sulphuric  acid, 29.10 

Insoluble  matter,      ...        i        ...        .        5.00 

Magnesium  in  form  of  chloride, 0.60 

Magnesium  in  form  of  sulphate, 38.70 

Valuation  per  two  thousand  pounds,  from  $8  to  1 10. 

The  *'Kieserit*'  occurs  among  the  salines  of  the  salt  mines 
at  Stassfurt  in  Germany,  which  of  late  have  acquired  a  par- 
ticular importance  as  leading  resources  of  potash  compounds 
for  agricultural  purposes.  Although  it  forms  distinct  layers 
of  considerable  thickness,  it  is  quite  frequently  found  more 
or  less  saturated  with  a  solution  of  magnesium  chloride  when 
removed  from  the  mines.  Well-established  experimental  ob- 
servations regarding  the  injurious  influences  of  the  latter 
compound  on  the  healthy  growth  of  roots  render  its  pres- 
ence objectionable,  and  consequently  its  removal,  as  far  as 
practicable,  desirable,  whenever  kieserit  shall  be  used  for 
agricultural  purposes. 

The  removal  of  any  objectionable  percentage  of  magne- 
sium chloride  is  usually  accomplished  by  subjecting  the 
crude  material  to  a  moderate  calcination.  The  moisture 
present  largely  decomposes,  at  ^  high  temperature,  the  mag- 
nesium chloride  into  hydrochloric  acid,  which  escapes,  and 
into  magnesium  oxide,  which  remains  behind.  We  find,  for 
this  reason,  the  calcined  and  uncalcined  kieserit  in  our 
markets.  The  former  contains,  for  obvious  reasons,  a  larger 
percentage  of  magnesia  than  the  latter ;  yet  it  is  usually  less 
soluble  in  water.  Both  kinds  ought  to  be  well  ground  tt> 
render  a  proper  distribution  possible. 
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The  kieserit,  on  account  of  a  greater  solubility  in  water, 
exceeds  in  efficiency  the  sulphate  of  lime  or  gypsum,  as  an 
absorber  of  ammonia,  in  manure  cellars,  in  stables,  and  upon 
the  compost  heap. 

Its  well-known  beneficial  influence  on  a  speedy  difi'usion 
of  potash  compounds  throughout  a  deeper  layer  of  soil,  as 
well  as  its  reputed  favorable  action  on  leaf  and  stem  growth, 
are  of  sufficient  importance  to  encourage  experiments  on  the 
part  of  farmers,  and  in  particular  of  gardeners  and  fruit 
growers,  to  test  its  influence.  The  prominence  of  the  mag- 
nesia among  the  mineral  constituents  of  many  of  our  grain 
crops  and  fruits,  leaves  scarcely  a  doubt  about  its  import- 
ance in  the  vegetable  economy  of  many  of  our  cultivated 
plants. 

Potash  Magnesia  Sulphate. 

(Collected  of  Bowker  Fertilizer  Co.,  Boston,  Mass.) 

Percent. 

Moisture,  at  100°  C. 4.90 

Calcium  oxide, 1.15 

Magnesium  oxide, 11.30 

Potassium  oxide, 24.94 

Sodium  oxide, 2.09 

Sulphuric  acid, 46.99 

Insoluble  matter, 0.54 

Valuation  per  two  thousand  pounds,  $34.92. 

The  above  compound  belongs  to  a  series  of  salines  which 
some  ten  years  ago,  under  the  name  of  *<  German  Potash 
Salts,"  or  **  Stassfurt  Salines,"  were  introduced  into  our 
agricultural  industry  for  manurial  purposes. 

Its  peculiarity  consists  in  the  combination  of  a  large 
amount  of  potassium  sulphate,  from  46  to  47  per  cent.,  with 
a  remarkable  quantity  of  magnesium  sulphate,  from  33  to  34 
per  cent. 

The  magnesium  sulphate  stands  foremost  among  sub- 
stances noted  for  their  quality  to  counteract  the  well-known 
great  retentive  power  of  most  soils  for  potassa. 

This  circumstance  renders  the  potash-magnesia  sulphate  a 
very  valuable  material  for  the  cultivation  of  deep-rooting 
plants,  in  case  of  an  exhaustion  of  potassa  in  the  subsoil. 

The  potash-magnesia  sulphate,  as  well  as  the  **  Douglass 
Muriftte  of  Potasbt"  occupy  a  peculiar  position  among  our 

Digitized  by  LjOOQ IC 


O 


102  Experiment  Station  Report. 

recently  iDtroduced  potash  resources  for  manuriitl  purposes. 
The  former  has  proved  the  preferable  compound  where  the 
presence  of  large  quantities  of  chlorides  is  known  to  affect 
seriously  the  quality  of  the  yegetable  growth,  as  in  the  case 
of  tobacco,  etc. ;  whilst  the  latter  recommends  itself,  on 
account  of  from  70  to  75  per  cent,  of  muriate  of  potash,  in 
presence  of  from  15  to  20  per  cent,  of  sulphate  of  magnesia, 
for  deep-rooting  forage  plants. 

A  detailed  discussion  of  the  character  and  special  fitness 
of  the  various  brands  of  German  potash  plants  for  agricul- 
tural purposes  can  be  found  in  the  annual  report  of  the 
Secretary  of  the  Mass.  State  Board  of  Agriculture  for 
1874. 

Dissolved  Bo7ieblack. 

(Of  Bowker  Fertilizer  Co.,  BostoD,  Mass.) 

Percent. 

Moisture,  at  100^  C, 20.78 

Total  phosphoric  acid, 15.66 

Soluble  phosphoric  acid, 12.76 

Insoluble  phosphoric  acid, 2.90 

Valuation  per  two  thousand  pounds,  $31.55. 

As?ies  from  Detroit, 
(Sent  by  John  Lane,  Esq.,  of  East  Bridgewater,  Mass.) 

Per  cent. 

Moisture,  at  100^^  C, 6.39 

Calcium  oxide, 34.15 

Potassium  oxide, 1.00 

Phosphoric  acid, 2.05 

Magnesium  oxide, 3.72 

Insoluble  matter,     .        .                22.10 

The  ash  had  evidently  been  leached  before  it  entered  the 
market. 

Turf. 
(Sent  on  by  Horace  Oraves,  Amherst,  Mass.) 

1.  Turf  fh>ro  upper  layer,  consisting  largely  of  leaves,  roots  and  mosses, — 
brown  colored  and  fibrous. 

2.  Turf  from  lower  layer,  consisting  of  a  brown  peat-like  mass,  taken  from  four 
feet  below  the  surface,  and  exposed  to  the  air  one  year. 

1  a 

Moisture,  at  100°  C 25.58  13.00 

Organic  and  volatile  matter,    ...      96.72  90.57 

Ash  constituents, 3.28  9.43 

Nitrogen  (in  wet  peat),    .        .        .                ,        1.91  1,97 
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The  upper  layer  may  be  used  advantageously  as  bedding 
and  as  an  absorber  of  liquid  manure ;  the  lower  layer  ought 
to  be  composted  with  lime  or  ashes  before  it  is  Incorporated 
in  the  soil.     Both  samples  are  of  a  good  quality. 

Ash  of  Bogs. 
(Sent  by  J.  B.  Wheeler,  Bolton,  Mass.) 


Per  cent 

Moisture,  at  100°  C,        .        .        . 

5.06 

Calciam  oxide, 

3.09 

MagDesinm  oxide,   .... 

113 

Potassinm  oxide,      .... 

0.16 

Phosphoric  acid,       .... 

0.93 

Insoluble  matter,     .... 

.      70.9? 

The  ashes  were  obtained  from  the  burning  of  the  surface 
growth  of  a  swamp  meadow  lately  in  part  underdrained. 
Bogs,  tussocks,  and  a  few  inches  thickness  of  the  turf,  fur- 
nished the  ash.  The  dried-up  condition  of  the  yegetable 
matter  explains  the  presence  of  but  a  small  quantity  of  pot- 
ash. The  ash  m^y  prove  beneficial  upon  adjoining  grass 
lands. 

Tobacco  Stems. 
(Sent  by  £.  S.  Warner,  Hatfield,  Mass.) 

Per  cent. 
Moisture,  at  100^  C,        ......        .        8.95 

Dry  matter, 91.05 

Nitrogen  in  dry  matter,  .  2.69 

One  hundred  parts  contained  :  — 

Per  cent. 

Potassium  oxide, 6.21 

Sodium  oxide, 0.68 

Calcium  oxide,  4.76 

Magnesium  oxide, 1.14 

Phosphoric  acid, 0.87 

Silica,  sulphuric  acid,  etc.,       ....    Not  determined. 


Valuation  per  ton  of  two  thousand  pounds  :  — 

3.80  pounds  nitrogen,  at  18  cents,      .        .        .        . 
124.20  pounds  potassium  oxide,  at  4^  cents, . 
17,40  pounds  phosphoric  acid,  at  6  c^nts,    , 


19  68 
5  28 
1  04 

$16  00 
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The  ash  of  the  tobacco  plant  usually  varies  less  in  regard 
to  absolute  quantity  than  to  the  relative  proportion  of  its 
essential  elementary  constituents.  Potash  is  known  to  vary 
as  high  as  50  per  cent,  in  consequence  of  modes  of  cultiva- 
tion and  variety  of  soil,  independent  of  the  variety  of  plant. 
As  it  is  claimed  by  good  authority  that  an  increase  or  a 
decrease  of  the  potash  in  the  ash  of  the  tobacco  stands  in  a 
definite  relation  to  certain  qualities  of  the  latter,  it  is  pro- 
posed to  discuss  this  question  more  in  detail  hereafter. 

Superphoiphate. 

(Of  Earle  &  Co.,  Providence,  R.  I,     Sent  flpom  Dennisport,  Masf.) 

•  Per  cent. 

Moisture,  at  100°  C. 9.48 

Total  phosphoric  acid, 15  08 

Soluble  phosphoric  acid, 7.88 

Reverted  phosphoric  acid, 0.69 

Insoluble  phosphoric  acid, 6.61 

Potassium  oxide, 2.34 

Nitrogen, 2.91 

Valuation  per  two  thousand  pounds,  $41.64. 

Haynes  Fertilizer, 
(Of  Mr.  Haynes,  fiolton,  Mass.    Sent  firom  Lancaster,  Mass.) 

Per  cent. 

Moisture,  at  100°  C,        ..*...        .  17.63 

Total  phosphoric  acid, 10.14 

Soluble  phosphoric  acid, 5.89 

Reverted  phosphoric  acid, 0.87 

Insoluble  phosphoric  acid, 3.38 

Potassium  oxide, 5.70 

Nitrogen  (organic), 2.72 

Nitrogen  (ammonia), 0.71 

Nilrogen  (nitrates), 0.60 

Valuation  per  two  thousand  pounds,  $41.85. 

VI.    Chemistry  in  Fruit  Culture. 

The  subject  of  this  discussion  was  the  outgrowth  of  a 
series  of  field  experiments  with  sugar  beets  upon  the  college 
farm  (1870-75).  The  beneficial  influence  of  certain  articles 
of  plant-food  on  the  saccharine  qualities  and  general  char- 
acter of  the  beet-root  which  had  been  noticed  in  that  con- 
nection, suggested  the  extension  of  the  observations  to  fruits. 
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The  Bcarcity  of  systematic  invedtigations  concerning  the 
mineral  constituents  of  fruit-bearing  plants  and  of  fruits, 
rendered  it  necessary  to  ascertain  their  ash  constituents 
under  definite  soil  conditions,  and  to  study  the  effect  of 
special  articles  of  plant-food  on  the  mineral  constituents  oi 
the  growth  produced  by  their  aid.  It  was  assumed  that  in 
case  some  definite  change  in  the  relative  proportions  of  the 
mineral  constituents  was  noticed,  a  safer  basis  could  be  ob- 
tained for  distinguishing  between  the  influence  of  season, 
location,  the  general  character  of  the  soil,  etc.,  and  the 
influence  of  the  amount  and  the  kind  of  the  available  plant- 
food  applied.  A  portion  of  land  in  charge  of  the  horticul- 
tural department  of  the  Massachusetts  Agricultural  College 
has  been  set  apart  for  that  purpose  since  1874. 

Wild  and  cultivated  varieties  of  grape-vines  were  the  first 
plants  chosen  for  the  investigation. 

The  experiments  have  been  extended  in  the  course  of  time 
to  strawberries,  currants,  blackberries,  raspberries,  apples, 
pears,  cherries  and  peaches. 

The  results  obtained  with  grape-vines  and  strawberries, 
which  have  been  published  in  previous  reports  of  the  College 
(1875-76),  in  the  reports  of  the  State  Board  of  Agricul- 
ture (1879-80),  and  in  the  Massachusetts  Ploughman 
(1877-78),  and  elsewheie,  have  established  the  fact  that 
fruit-bearing  plants  respond  decidedly,  as  far  as  their  compo- 
sition is  concerned,  to  the  application  of  special  manures. 

The  currants,  raspberries  and  blackberries  raised  during 
the  past  year  are  at  present  under  examination,  and  the 
fruits  of  most  of  the  trees  will  be  ready  for  examination  a 
year  or  two  hence. 

The  appended  report  of  Prof.  Maynard  refers  to  the  pre- 
sent condition  of  these  experimental  fruit  plats,  five  in 
number.  His  statement  regarding  the  serious  influence  of 
manuring  peach  trees  in  particular,  without  reference  to 
wants,  deserves  attention. 

VII.     Peaches  and  Peach  Yellows. 
The  interest  manifested  by  frequent  inquiries  regarding 
the  management  of  diseased   peach  trees   on   the  College 
grounds,  has  to  serve  as  an  excuse  for  introduciug  the  sub« 
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ject  ia  the  present  report,  although  little  that  is  new  and  of 
general  interest  can  be  added  beyond  the  fact  that  the 
restored  trees  are  healthy  and  bearing,  and  that  new  trees 
planted  in  the  places  where  diseased  trees  have  been  re- 
moved,* have  been  bearing  healthy  fruit  during  the  past 
season.  The  subsequent  observations  were  made  on  peach 
trees  planted  in  1870  in  the  orchard  of  the  College,  and  not 
on  the  young  trees  upon  the  experimental  plats  of  the 
Station. 

The  experiments  began  in  the  fall  of  1877,  when  my  at- 
tention was  first  called  to  the  appearance  of  the  disease  in 
the  College  orchard,  on  the  top  of  a  knoll  of  light  soil. 
The  general  appearance  of  the  trees  at  the  first  stage  of  the 
disease  suggested  to  my  mind  the  idea  that  an  abnormal  con- 
dition of  the  soil  might  be  the  first  cause  of  its  development. 
This  circumstance  could  be  due  either  to  a  more  or  less  gen- 
eral exhaustion,  or  to  the  absence  of  only  one  or  the  other 
essential  elements  of  plant-food ;  or  finally,  to  the  presence 
of  some  injurious  substances  which  might  have  accumulated 
in  the  soil  from  some  cause  or  other  in  the  course  of  time. 

The  gradual  disappearance  of  the  green  color  (chlorophyl) 
in  the  leaves,  beginning  at  the  outer  termination  of  the  young 
branches,  —  which  are  the  most  active  parts  of  the  plants  for 
the  formation  of  new  vegetable  anatter,  —  seemed  to  point 
towards  a  local  interference  with  the  normal  cellular  func- 
tions, a  natural  consequence  of  an  abnormal  sap.  I  felt 
inclined  to  consider  the  fungus  which,  in  its  gradual  develop- 
ment, disfigures  the  diseased  parts  of  the  tree,  a  secondary 
cause  of  their  ultimate  condition.  My  observations  of  later 
years  with  grape-vines  and  currants  in  particular,  have 
tended  to  confirm  in  my  mind  the  view  that  our  troubles 
with  parasitic  growth  on  plants  are  in  many  instances  due  to 
an  abnormal  condition  of  the  soil,  rather  than  to  a  particular 
condition  of  the  atmosphere.  I  have  repeatedly  noticed  that 
plants  suffered  seriously  from  mildew  and  blight  upon  un- 
fertilized and  exhausted  lands,  when  upon  adjoining  fer- 
tilized plats  neither  could  be  noticed.  Diseases  of  plants 
are  known  to  originate  from  internal  and  external  causey, 

♦  See  Prof.  Maynard's  appended  Eepoit* 
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Internal  troubles  may  be  increased  by  external  influences  and 
vice  versa.  As  the  gradual  change  of  the  new  foliage  of  the 
affected  trees  from  a  bright  green  to  a  white  or  bleached  ap- 
pearance, had  to  be  ascribed  to  a  suppressed  formation  of 
the  chlorophyl,  my  attention  was  quite  naturally  directed  to 
earlier  observations  of  a  similar  character.  Some  experi- 
ments by  Nobbe,  Schroeder  and  Erdmann  (Chemnitz,  1871), 
had  demonstrated  the  fact  that  the  formation  of  the  chloro- 
phyl —  the  substance  causing  the  green  color  of  the  plants  — 
could  be  controlled  by  the  application  of  certain  forms  of 
potassa,  engaged  my  particular  interest.  Their  observations 
were  made  on  rye  and  buckwheat.  They  had  raised  both 
kinds  of  plants  under  well-defined  circumstances,  supplying 
to  one  set  the  potash  in  the  form  of  sulphate  of  potassium, 
and  the  oUier  in  the  form  of  chloride  of  potassium  (muriate 
of  potash). 

The  plants  raised  with  the  aid  of  the  chloride  of  potassium 
were  of  a  vigorous  growth,  with  a  rich  dark-green  colored 
foliage,  and  yielded  a  good  crop  of  grain.  Those  raised  by 
the  aid  of  the  sulphate  of  potassa  turned  prematurely  yellow 
and  failed  gradually. 

An  examination  of  the  diseased  lots  of  plants  showed  an 
excessive  accumulation  of  starch  in  the  cellular  tissue,  whilst 
bat  little  chlorophyl  was  noticed.  On  the  strength  of  these 
considerations,  I  began  a  systematic  investigation  of  the  dis- 
ease by  an  analytical  chemical  examination  of  various  parts 
of  the  peach  tree  in  different  stages  of  growth.  The  results 
of  these  analyses  are  stated  below  in  chronological  order. 

A  limited  number  of  trees  affected  by  the  yellows  were 
also  selected  for  the  experiment  with  special  manures.  The 
ground  around  the  trees  was  treated  with  superphosphates 
deficient  in  nitrogen  (acid  rock  phosphate  or  soluble  bone- 
black),  and  each  tree  (about  eight  years  old)  received  from 
two  to  Uiree  pounds  of  muriate  of  potash,  which  was  sown 
broadcast  over  a  surface  extending  about  eight  feet  from  the 
trunk  of  the  tree.  None  of  these  chemicals  were  brought 
into  close  contact  with  the  trees,  except  when  spread  over  a 
heavy  mulch,  to  prevent  serious  reactions  on  the  roots.  The 
diseased  branches  were  cut  back  at  the  same  time  to  the 
healthy  wood. 
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The  practical  maDagement  of  these  operations  was,  from 
the  beginning  to  the  present  time,  under  the  personal  super- 
vision of  Prof.  Maynard. 

The  application  of  phosphoric  acid  and  of  muriate  of  pot- 
ash was  repeated  the  succeeding  spring.  The  new  growth 
of  branches  and  leaves  showed  a  decided  improvement  both 
in  vigor  and  color. 

The  trees  have  been  cut  back  for  several  years,  and  they 
have^ince  repeatedly  produced  healthy  fruit. 


Analyses  op  Parts  of  the  Peach  Tbbe. 
Branches  in  Blossom  from  sound  Crawford  Peach  Tree, 


(Collected  in  May,  1877 


Moisture  lost  at  100°  C, 
Dry  matter, 
Ash  in  dry  matter, 
Nitrogen  in  dry  matter, 


66.77  to  69.7i 

43.23  to  40.26 

-     to    4.63 

2.16  to  2.09 


A. ^Healthy  Early  York  Peach, 

(Nearly  ripe,  but  not  mellow.    Collected  Augnst,  1877.) 

Moisture  lost  at  100^  C,     .     •  .  .        .      8(5.61  to  88.00 

Dry  matter  (entire  fruit), 13.39  to  12.00 

Dry  matter  in  pulp, 10.94  to  10.98 

Specific  gravity  of  juice  at  SS""  C,    .  .        1.0376  to  1.04 

Grape  sugar  in  juice, 1.36  to   1.38 

Cane  sugar  in  juice, 4.12  to  not  det. 

One  hundred  cubic  cent,  of  juice  neutralized  from  40  6  to  44.0 

cubic  cent,  of  carbonate  of  soda  solution  (containing  1  part 

in  100). 

B.  — Healthy  Early  York  Peach. 

(Very  ripe  and  mellow;  tested  three  days  after  picking.     Collected 
August,  1877.) 

Lost  in  weight  within  three  days, 6.48 

Specific  gravity  of  juice  at  26*^  C, 1.046 

Grape  sugar  in  juice, 1 .92 

Cane  sugar  in  juice, 6.09 

One  hundred  cubic  cent,  of  juice  neutralized  46  cubic  cent,  of 
soda  solution  (containing  1  part  in  100).  The  whole  weight 
of  the  peach  tested  was  49.32  grammes ;  stone  weighed  3.71 
grammes;  ash  of  entire  fruit,  0.2862,  including  carbonio 
acid. 


Digitized  by 


Google 


Experiment  Station  Report.  109 

A,  —  Healthy  Early  Crawford  Peach.* 
(Nearly  ripe,  bat  not  mellow.    Collected  September,  1877.) 

Moisture  lost  at  100°  C, 88.120 

Dry  matter  in  palp, 11.880 

Specific  gravity  of  juice  at  22^  C,         ....        1.045 

Grape  sugar  in  juice, 1.670 

Cane  sugar  in  juice, 5.920 

One  hundred  cubic  cent,  of  juice  neutralized  64  cubic  cent, 
standard  soda  solution. 

B,^  Healthy  Early  Crawford  Peach, 

(Neariy  ripe,  but  not  mellow.  Collected  in  September,  1877,  wrapped  in 
paper,  and  kept  in  a  drawer  for  ten  days.  It  tomed  very  ripe  and 
mellow,  and  bad  lost  9.60  of  its  weight.) 

Specific  gravity  of  juice  at  18°  C, *       1.050 

Grape  sugar  in  juice, 2.19 

Cane  sugar  in  juice, 7.02 

One  hundred  cubic  cent,  of  jnice  neutralized  85.6  of  soda  solu- 
tion. 

C  — Healthy  Early  Crawford  Peach. 

(Picked  firom  the  tree  when  taming  mellow,  and  tested  withont  delay, 

September,  1877.) 

Weight  of  entire  fruit, 118.06  grammes. 

Per  cent. 

Moisture  lost  at  100^  C, 88.660 

Dry  matter  in  pulp,  . 11.360 

Specific  gravity  of  juice  at  18    C,        .        .        .        .        1.055 

Grape  sugar  in  juice, 1.700 

Cane  sugar  in  juice, 8.940 

Total  ash  of  entire  fruit,  including  carbonic  acid,         .        0.344 
One  hundred  cubic  cent,  of  jnice  neutralized  76  cubic  cent,  of 
soda  solution. 

Ash  Analyses  of  Crawford*s  Early  Peach, 

(Entire  fluit  taken  from  healthy  and  diseased  trees  in  the  same  orcliard. 
To  render  the  differences  in  composition  more  prominent,  only  care- 
ftiUy  determined  constituents  are  reported,  excluding  soda,  silica,  etc, 
from  the  calculation.) 

Healthy  Frnlt  Dlsaued  Fruit 

Cnwfbrd*!  Early  Peach.  Crawford'i  Early  Peach. 

Ferric  oxide,        ....      0.58  per  ct.  0.46  per  ct. 

Caldnm  oxide  (lime),  .      2.64      "  4.68       ** 

Magnesium  oxide,  6.29       "  5.49       ** 

Phosphoric  acid,  .  16.03       "  18.07       ** 

Potassinm  oxide,  .  74.46       "  71.30       " 


100.00      **  100.00 

*  All  samples  tested  taken  from  the  same  tree. 
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Although  the  disease  was  in  its  first  stage,  the  results  show 
a  marked  differeuce  in  regard  to  the  relative  proportion  of 
the  mineral  constituents  of  the  healthy  fruit,  as  compared 
with  that  from  the  diseased  tree  or  the  prematurely  ripened 
fruit.  These  results  seemed  to  prove  the  correctness  of  my 
views  regarding  the  first  cause  of  the  disease. 

Feeling,  however,  not  satisfied  with  an  explanation  based 
on  a  presumed  analogy  of  circumstances,  I  invited  Prof. 
Penhallow,  in  the  fall  of  1880,  to  join  me  in  the  investiga- 
tion by  making  some  microscopic  observations  for  the  pur- 
pose of  establishing,  if  possible,  more  clearly  the  relation  of 
the  fungus  to  the  disease. 

The  questions  proposed  to  him  may  be  summed  up  as 
follows :  — 

1.  Is  there  any  abnormal  accumulation  of  starch  in  the 
diseased  wood,  as  compared  with  a  healthy  wood?  2.  Does 
the  wood  of  the  restored  tree  regain  again  the  general  ap- 
pearance of  that  of  the  healthy  tree?  3.  What  becomes  of 
the  fungus  in  case  of  a  diseased  tree  being  restored  to 
health  ?  These  questions  were  to  be  answered  by  an  exami- 
nation of  a  lot  of  branches  taken  from  healthy,  diseased  and 
to-health-restored  trees.  The  three  samples  of  branches  of 
the  peach  trees,  from  which  the  previously  stated  specimens 
for  microscopic  observation  had  been  selected,  were  each 
carefully  examined,  and  the  ashes  subjected  to  a  careful 
analysis.  The  branches  were  secured  in  the  presence  of 
Prof.  Penhallow,  Nov.  11,  1881. 

Their  analysis  was  carried  on  by  me,  and  repeated  under 
my  immediate  supervision  by  an  efficient  assistant. 

/.  Analysis  of  the  ashes  obtained  from  the  branches  of  a  diseased  Early 
Orawford  Peach  tree. 

Ferric  oxide, •        .        .        .  1.44590 

Calcium  oxide, 64.22920 

Magnesium  oxide 10.28270 

Potassium  oxide, 15.67516 

Phosphoric  acid, 8.36690 

//.  Analysis  of  the  ashes  obtained  from  the  branches  of  a  peach  tree 
which  had  been  affected  in  previous  years  by  the  yellows^  and  had 
been  restored  again  to  health  in  consequence  of  the  treatmerU  de- 
scribed in  preceding  pages. 
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Ferric  oxide, 0^218 

Calcium  oxide,        ....  ...  64.5136 

Magoesiom  oxide, 7.5788 

Potassiam  oxide, 26.0129 

Phosphoric  acid,  11.8782 


The  differences  in  the  composition  of  Ashes  I.  and  II.  are 
in  the  same  direction  as  noticed  in  the  ashes  of  healthy  and 
diseased  fruits,  of  the  same  variety  of  peaches. 

Prof.  Penhallow's  microscopic  observations  are  stated  by 
him  in  the  following  summary :  — 

1.  Healthy  wood  shows  comparatively  little  stored  starch ; 
but  fungous  growth  is  present  in  the  outer  layers  of  the  bark. 

2.  Diseased  wood  shows  an  abnormally  small  develop- 
ment of  the  cells,  and  the  invariable  presence  of  large  quan- 
tities of  starch  ;  also  an  abundance  of  fungous  growth. 

3.  Diseased  leaves  show  the  presence  of  fungous  growth, 
discoloration  and  cells  filled  with  starch.  * 

4.  The  fungus  appears  first  on  the  surface  of  the  trunk 
or  branches,  and  thence  enters  the  woody  structure,  when 
tiie  conditions  are  favorable. 

5.  There  is  little  or  no  difference  between  the  tissues  and 
cell  contents  before  and  after  the  leaves  fall. 

6.  While  fungus  is  abundant  on  fillly  diseased  trees,  it  is 
also  to  be  found  on  trees  which,  once  diseased y  had  been 
restored  to  a  condition  of  vigorous  health.* 

These  results  apparently  confirm  the  views  entertained 
when  planning  the  investigation,  and  tend  to  show  that  an 
interior  disorder,  caused  by  an  abnormal  composition  of  the 
sap  ~  as  far  as  its  mineral  constituents  are  concerned  —  pre- 
cedes the  serious  development  of  the  fungus. 

Oar  late  advice  to  fruit-growers  has  been  based  on  the 
teachings  of  the  experiments  previously  described. 

We  recommend  a  careful  watching  of  the  peach  orchard, 
to  notice  the  disease  in  its  first  stages  if  possible. 

The  first  signs  are  to  be  met  by  an  immediate  application 
of  from  two  to  three  pounds  of  muriate  of  potash  to  each 

*  Hon  detailed  ittTestigAtlons  of  Prof.  Penhallow  bave  been  recently  pablisbed 
^  litm,  in  connectioo  with  the  pobltcations  of  Hoagbton  Farm. 
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tree,  within  a  radius  of  from  six  to  eight  feet  from  the  trunk. 
This  dressing  is  best  applied  upon  a  heavy  mulch  of  grass 
or  cut  straw.  The  cutting  back  of  the  diseased  branches  to 
the  healthy  wood  ought  to  be  carried  out  as  general  conside- 
rations recommend.  A  repetition  of  the  same  treatment  for 
one  or  two  seasons  has  been  usually  sufficient  to  correct  the 
new  growth  of  the  tree,  provided  the  disease  has  not  gone 
too  far  before  the  remedies  were  applied. 

Besides  the  special  treatment  of  the  affected  tree  —  as  pre- 
viously described  —  we  have  recommended  as  a  general  fer- 
tilizer for  a  peach  orchard  the  following  composition,  which 
has  served  us  well  in  past  years  :  Broadcast  per  acre  400  to 
450  lbs.  acid  bone  phosphate,  containing  from  11  to  12  per 
cent,  of  soluble  phosphoric  acid ;  125  to  150  lbs.  of  muriate 
of  potash,  and  75  to  100  lbs.  of  crude  sulphate  of  magnesia 
(Kieserit). 

The  latter  compound  is  added  for  the  purpose  of  assist- 
ing in  the  diffusion  of  the  potash,  and  .securing  available 
magnesia. 

This  fertilizer  is  best  applied  partly  late  in  the  fall  and 
partly  in  the  early  succeeding  spring.  The  fertilizer  ought 
to  be  applied  with  a  view  to  supply  existing  wants,  rather 
than  to  promote  excessive  growth  of  wood. 


C.  A.  GOESSMANN, 

Chemist, 


Assistants  — 


Joseph  B.  Lindset,  Class  '83. 
Charles  H.  Preston,  Class  '83. 
H.  J.  Wheeler,  Class  '83. 
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Bmton,  Mass.,  Jul  31, 1885. 
To  the  MoMsackmeUs  BUUe  Board  of  AgricuUure. 

Gentlemen  : — I  beg  to  enclose  the  annaal  reports  of  the 
Director  and  Treasurer  of  the  experimental  station  at  Am- 
herst, for  the  year  ending  1884. 

Bespectfiilly  submitted. 

O.  B.  HADWEN, 

Secretary, 
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SECOND  ANNUAL  REPORT 

DIRECTOR  OF  THE  STATE  AGRICULTUEAL  EX- 
PERIMENT   STATION  AT  AMHERST,  MASS. 


To  the  Honorable  Board  of  Control, 

Gentlemen:  —  The  work  carried  on  at  the  experiment 
station  during  the  past  year,  has  been,  as  far  as  practicable,  in 
conformity  with  the  plans  presented  for  your  consideration 
at  the  first  quarterly  meeting  of  the  Board. 

The  farm-house,  originally  designed  for  office  and  working 
rooms,  has  been  changed  into  a  dwelling-house  for  the  farm- 
er of  the  station,  retaining  one  room  for  keeping  the  farm 
records.  The  grounds  around  the  farm  buildings  have  been 
rendered  attractive  by  improvements  in  the  roads  and  other- 
wise. 

An  experienced  practical  farmer,  for  several  years  previous 
tried  in  the  service  of  the  college,  has  been  engaged  since 
the  first  of  April,  1884,  to  carry  out,  as  directed,  the  prac- 
tical work  in  the  field  and  bam  of  the  station. 

Part  of  the  stables  for  keeping  animals  for  feeding  experi- 
ments, have  been  fitted  up,  at  an  early  date  of  the  season,  to 
meet  the  temporary  requirements  in  that  direction.  Three 
feeding  experiments  —  two  with  milch  cows  and  one  with 
pigs — are  described  within  this  report.  Others  are  in  prog- 
ress, and  will  be  reported,  as  soon  as  finished,  in  our  periodi- 
cal bulletins. 

The  work  in  the  field  has  been  in  several  directions,  and 
to  the  full  extent  of  the  present  resources.  The  under- 
drained  plats  described  in  the  previous  report,  have  been 
again  planted  with  com  without  manuring,  to  prepare  them 
for  special  trials  with  various  manurial  substances,  in  connec- 
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tioD  with  a  careful  examination  of  the  drainage  waters  pass- 
ing out. 

Arrangements  have  been  made  to  study  the  effect  of  com- 
mercial fertilizers,  —  compounded  at  the  station,  —  on  the 
quantity  and  the  quality  of  the  crops  grown  by  their  aid,  as 
compared,  in  both  directions,  with  the  growth  of  the  same 
plants  upon  unfertilized  lands  of  a  corresponding  soil.  Four 
standard  grasses,  two  millets  and  one  reputed  variety  of 
com,  are  included  in  that  trial.  The  mode  of  operation  and 
the  first  year's  results  form  part  of  the  enclosed  report. 

Some  field  observations  have  been  instituted  to  study  the 
specific  action  of  different  forms  of  potassa  —  muriate  and 
sulphate  —  on  the  character  of  the  crops  raised  under  their 
influence.  Besides  various  kinds  of  small  fruits,  fruit  trees, 
etc.,  a  prominent  crop,  the  potato,  has  been  selected  for  that 
purpose. 

Six  reputed  forage  crops,  vetch,  serradilla,  white  lupine, 
horse  bean,  common  lucerne,  and  sand  lucerne,  belonging  to 
the  valuable  family  of  farm  plants  of  which  the  clover  is  a  con- 
spicuous representative  —  Leguminosoe  —  have  been  planted 
with  a  view  to  study  their  adaptability  to  our  climate,  and 
eventually  to  increase  our  chances  for  raising  a  greater  va- 
riety of  nutritious  fodder  for  farm  live  stock. 

Many  of  these  experiments  will  require  years  of  close 
observation  before  reliable  deductions  can  be  safely  drawn 
from  the  results  obtained  from  them,  —  features  more  or  less 
common  to  all  field  experiments,  —  a  good  argument  in  favor 
of  an  early  beginning  of  the  work. 

The  products  of  the  garden  and  the  orchard  have  received 
their  share  of  attention.  The  work  undertaken  in  these 
important  branches  of  agricultural  industry  proposes  to  as- 
certain the  quality,  and  the  relative  and  absolute  quantity,  of 
mineral  constituents  of  prominent  fruits  and  garden  crops. 
A  more  reliable  information  in  that  direction  will  secure  for 
us  a  careful  basis  for  special  fertilization,  and  thereby  a  more 
rational  mode  of  their  cultivation.  The  results  presented  in 
this  connection  have  been  gi*eatly  increased  by  a  series  of 
valuable  contributions  of  Prof.  S.  T.  Maynard :  observations 
in  regard  to  insects  injurious  to  the  apple ;  notes  upon  in- 
sects injurious  to  farm  and  garden  crops ;  on  the  causes  of 
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certaiQ  diseases  of  grasses ;  observations  regarding  the  vital- 
ity of  the  seeds  of  various  weeds;  vitality  of  seeds  as 
affected  by  age,  and  the  destruction  of  peach  buds  by  cold. 
His  personal  report  forms  the  first  chapter  of  this  report. 

The  various  crops  raised  in  connection  with  the  previously 
enomerated  field  experiments  have,  in  most  instances,  been 
subjected  to  a  chemical  analysis,  for  the  purpose  of  obtain- 
ing additional  information  for  a  judicious  decision  regarding 
their  true  character. 

Experiments  are  under  way  with  ensilaging  fodder  com 
and  pearl  millet.  A  description  of  the  results  will  be  pub- 
Ushed  as  soon  as  the  silo  shall  be  opened  for  examination. 

The  work  in  the  chemical  labratory  has  been  in  various 
directions,  and  quite  extensive,  considering  circumstances. 
Aside  from  the  numerous  analytical  examinations  in  connec- 
tion with  the  experiments  in  stock-feeding  and  in  the  field,  a 
considerable  number  of  fodder  plants  have  been  chemically 
tested  for  general  information. 

A  large  number  of  agricultural  chemicals  and  other  com- 
mercial manurial  matter,  not  included  in  the  control  of  the 
laws  for  the  sale  of  licensed  fertilizers,  besides  refuse  mate- 
rial from  various  manufacturing  industries  throughout  the 
State,  have  been  analyzed  at  the  request  of  farmer's  clubs 
and  farmers,  in  most  instances  at  the  special  solicitation  of 
the  officers  of  the  societies. 

Many  analyses  of  milk  have  been  made,  for  the  purpose 
of  studying  the  influence  of  various  kinds  of  feed  on  its 
quality. 

Considerable  attention  has  been  given  to  the  testing  of 
drinking  waters  sent  on  from  various  localities  in  the  State. 
The  importance  of  attending  more  systematically,  on  farms, 
to  tiie  supply  of  a  good  water  for  drinking,  has  been  dis- 
cussed in  a  subsequent  conununication. 

The  calls  upon  the  station  for  testing  material  of  various 
descriptions,  and  interesting  to  farmers,  have  been  quite  fre- 
quently beyond  its  temporary  resources,  and  had  to  be 
deferred  at  times,  contrary  to  the  best  interest  of  the  appli- 
cants. 

Arrangements  have  been  perfected  of  late  to  keep  a  com- 
plete weather  record,  and  to  assist  the  United  States  Signal 
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Service  in  the  dissemination  of  useful  knowledge.  A  set  of 
ordinary  meteorological  instruments,  uniform  with  those  in 
use  at  Washington,  have  been  placed  in  a  suitably  con- 
structed and  advantageously  located  little  wooden  structure, 
in  the  vicinity  of  the  farm-house.  As  the  record  kept  dur- 
ing past  years  upon  the  grounds  has  been  incomplete,  for 
want  of  suitable  instruments,  we  have  availed  ourselves  of 
the  kindness  of  Miss  S.  C.  Snell  of  Amherst,  and  insert  a 
copy  of  her  last  year's  weather  record.  In  addition  to  this 
particular  favor  she  has  kindly  consented  to  a  copying  of  the 
entire  elaborated  weather  record  of  her  distinguished  father, 
the  late  Prof.  E.  S.  Snell  of  Amherst,  Mass.,  which  extended 
•over  nearly  fifty  years,  and  is  one  of  the  most  valuable 
weather  records  within  the  United  States.  The  copy  of  this 
record  will  be  made  with  particular  reference  to  the  months 
of  April  and  May  and  August  and  September,  to  meet  the 
special  interests  of  the  farmers. 

A  consideration  of  the  above  enumeration  of  the  work 
undertaken  at  the  station  during  the  past  year,  may  show 
that  it  has  been  the  aim  to  meet,  as  far  as  practicable,  Ihe 
purpose  for  which  this  institution  has  been  established.  The 
various  directions  in  which  experimental  inquiries,  thus  far, 
have  been  inaugurated,  it  will  be  conceded,  are  of  first  im- 
portance, and  open  an  extensive  field  for  investigation.  Some 
experiments  promise  valuable  results  at  an  early  date,  and 
others  necessitate  years  of  systematic  observation ;  none  of 
them  can  be  neglected  for  any  length  of  time  without  serious 
consquences  to  our  farm  industry.  The  work  thus  far  out- 
lined represents  at  best  but  a  limited  selection  of  subjects, 
regarding  which  better  information  is  essential  for  a  success- 
ful advancement  of  the  best  interest  of  our  farmers. 

To  carry  on  any  investigation  in  the  field,  the  bam  and 
the  laboratory  requires  time,  skill  and  pecuniary  means.  Ex- 
perience teaches  that  first  expenses  for  inaugurating  a  series 
of  experiments  are  quite  frequently  comparatively  small,  and 
the  necessity  for  skilful  assistants  less  imperative,  than  when 
the  work  becomes  more  intricate  in  its  advance,  and  calls 
for  exceptional  accommodations,  more  complicated  and  ex* 
pensive  apparatus,  and  a  more  liberal  supply  of  skilled 
assistance. 
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The  State  experiment  station  furnishes  no  exception  in 
this  direction.  For  over  two  years  the  work  has  been  car- 
ried on  within  the  means  furnished  by  the  State,  without 
incurring  serious  responsibility  from  a  financial  standpoint. 
The  most  rigid  economy  only  has  enabled  the  managers  to 
meet,  to  some  extent,  the  emergency  of  the  case.  This, 
even,  has  not  been  possible  without  serious  detriment  to  the 
successful  working  of  the  station,  and  thus,  ultimately,  the 
best  interests  of  the  farming  community.  The  requirements 
for  carrying  out  the  present  system  of  management  has  of 
late  reached  a  point  where  more  means  are  iudisi>onsable  in 
the  interest  of  success.  A  short  description  of  present  con- 
ditions cannot  fail  to  support  my  previous  statement.  The 
stalls  for  feeding  are  in  some  instances  in  an  unfinished  con- 
dition, and  in  the  majority  of  cases  only  finished  to  serve 
temporary  purposes.  There  are  no  means  to  secure  animals 
most  desirable  for  experiment,  beyond  a  choice  from  the 
limited  stock  of  the  college. 

The  fields  rented  from  the  college  are  only  properly  treated 
as  far  as  the  experimental  plats  are  concerned ;  the  remain- 
ing larger  portion  of  the  area,  consisting  of  exhausted 
grass  land,  had  to  be  left  in  that  undesirable  condition,  for 
want  of  means  to  render  it  more  productive.  Arrangements 
for  producing  steam,  for  carrying  on  experiments  with  the 
products  of  the  dairy,  and  for  keeping  ice,  are  wanting. 
The  same  is  the  case  with  reference  to  suitable  rooms  for 
experiments  to  study  the  specific  action  of  various  forms  of 
plant  food  under  well  defined  conditions,  for  hot-beds  and 
sheds.  Many  of  the  farm  tools  have  still  to  be  borrowed  of 
the  college,  nor  has  the  station  thus  far  been  able  to  compen- 
sate the  college  for  the  use  of  house,  bam  and  fields. 

The  chemical  work  called  for  has  long  outgrown  the  re- 
sources of  the  present  laboratory.  Efficient  chemical  investi- 
gation needs  better  and  more  extensive  rooms,  and  a  larger 
and  more  selected  supply  of  apparatus.  Above  all,  more 
privacy  is  desirable  for  important  chemical  and  other  scien- 
tific work,  than  a  part  of  a  much  frequented  college  building, 
constructed  for  a  different  purpose,  can  furnish.  A  new 
building,  designed  with  a  view  to  meet  the  present  and  still 
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growing  special  wants  of  the  station  in  the  above-mentioned 
direction,  will  prove  ultimately  the  best  economy. 

The  scientiGc  assistance  has  thus  far  been  supplied,  in  a 
great  measure,  by  recent  graduates  of  the  college,  at  rates 
insufficient  to  retain  their  services  beyond  a  limited  period 
of  time ;  a  circumstance  detrimental  to  the  successful  accom- 
plishment of  scientific  work  of  a  more  intricate  character. 
To  give  a  somewhat  more  reasonable  compensation  for  their 
services  would  serve  a  twofold  desirable  purpose;  i.  e.^ 
secure  good  work  and  prepare  some  graduates  of  our  college 
for  teachers  in  the  higher  branches  of  scientific  and  industrial 
education.  It  needs  no  additional  arguments  to  show  that 
the  kind,  the  character  and  the  extent  of  the  services  which 
this  new  institution  shall  render  to  the  State,  stand  in  a 
direct  relation  to  the  character  and  the  special  scientific 
skill  of  those  charged  with  the  work. 

The  best  use  which  can  be  made  of  the  results  of  a  well- 
conducted  experiment  or  analysis  obtained  in  a  public  instir 
tution  like  the  State  Agricultural  Experiment  Station,  con- 
sists in  placing  them  at  once  in  the  hands  of  those  interested 
in  its  work.  To  meet  this  end  monthly  bulletins,  containing 
short  statements  of  the  work  accomplished,  have  been  sent 
out.  The  special  calls  for  these  publications  increased  rap- 
idly from  three  hundred  to  two  thousand.  Want  of  means 
necessitated  the  discontinuance  of.  these  bulletins  since 
November.  There  is  at  present  no  prospect  of  issuing 
new  bulletins  for  several  months  hence,  on  account  of  the 
low  state  of  finances.  The  work  in  barn  and  laboratories 
continues  from  day  to  day,  and  the  results  are  allowed  to 
accumulate  without  serving  their  principal  purpose. 

The  activity  of  the  station  has  not  infrequently,  for  this 
reason,  been  exposed  to  an  undeserved  unfavorable  criti- 
cism. More  facts  of  a  similar  character  might  be  presented, 
if  needed,  to  justify  the  request  to  ask  for  better  working 
rooms,  better  apparatus  and  a  more  liberal  appropriation  of 
money,  to  meet  the  united  call  of  the  working  farmers  of 
the  State. 

Other  States,  with  less  agricultural  interests  at  stake,  have 
appropriated  of  late  more  than  twice  the  sum  for  their  exper- 
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iment  stations  than  we  receive  at  present,  witii  a  larger  field 
of  investigation  assigned  by  our  State  laws. 

In  conclading  my  report,  it  gives  me  pleasure  to  express 
my  sincere  thanks  for  the  kind  consideration  I  have  enjoyed 
from  you  during  the  past  year,  in  the  management  of  my 
chaTge. 

I  am,  very  respectfully, 

C-  A,   GOESSMANN, 

IHnotor  of  the  State  ExperimetU  Station 
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COMMUNICATION  FROM  PROF.  S.  T. 
MATNARD. 


1.    Observations  in  Regard  to  Insects  Injurious  to 

THE  Apple. 

In  the  growth  of  all  kinds  of  farm  or  garden  crops,  the 
farmer  and  gardener  find  themselves  forced  to  wage  constant 
warfare  with  insects  or  parasitic  plant  life.  In  this  paper 
we  give  the  results  of  a  few  observations  in  regard  to  the 
plmn  weevil  or  curculio  (  Conoirachelus  nenuphar) ,  as  affect- 
ing the  apple  crop,  compared  also  with  the  codling  moth 
and  the  apple  maggot. 

It  has  often  been  noticed,  early  in  the  summer,  that  apples 
nearly  all  fall  from  the  trees  when  quite  small.  This  was 
especially  the  case  during  the  past  season,  and  a  careful  in- 
vestigation was  made  to  ascertain  the  cause.  A  tree  of  the 
variety  known  as  the  Westfield  Seek-no-fiirther,  which  blos- 
somed very  abundantly  and  set  an  unusually  large  crop  of 
fruit,  was  selected.  When  from  one-half  to  one  inch  in 
diameter,  the  fruit  began  to  drop  in  large  numbers,  so  that 
not  enough  was  left  on  the  tree  for  one-half  a  crop.  A  large 
quantity  of  these  were  collected  and  examined,  and  out  of 
eight  hundred  it  was  found  that  all  but  three  were  punctured 
by  the  plum  curculio,  leaving  its  peculiar  crescent-shaped 
mark,  and  in  every  puncture  was  found  an  egg  or  smaP 
larva.  The  worms  commonly  found  in  the  apple  at  this  time, 
have  generally  been  supposed  to  be  the  larvsB  of  the  codling 
moth  {Carpocapsa pomonella) J  yet  in  the  number  examined 
only  four  or  five  of  the  larvsB  of  the  latter  were  found. 

The  remedies  which  have  been  successfully  employed  to 
prevent  the  injury  of  the  plum  crop  by  these  larvae  are  two ; 
».  6.,  (1)  that  of  jarring  the  trees  and  catching  the  insects 
and  affected  fruit  in  a  sheet  stretched  on  a  frame  or  spread 
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on  the  ground,  and  destroying  them ;  and  (2)  that  of  plant- 
ing the  trees  in  limits  of  poultry  yards.  The  first  remedy 
cannot  be  applied  to  the  apple  tree  on  account  of  its  size. 
The  second  has  proved  successful  in  saving  the  plum  crop, 
and  would  undoubtedly  be  as  successful  with  the  apple ;  but 
the  fowls  should  be  numerous  enough  to  not  only  catch  the 
insects  when  they  come  from  the  ground,  but  also  to  let  none 
of  the  larv»  escape  when  they  come  from  the  fallen  fruit  to 
go  into  the  ground.  Perhaps  a  more  sure  preventive  would 
be,  in  addition  to  the  above,  to  have  the  fruit  destroyed  by 
pasturing  swine  in  the  orchard  in  sufficient  numbers  to  eat 
all  of  the  fruit  as  soon  as  it  drops. 

The  apple  crop  is  also  very  much  injured  by  the  larvae  of 
the  codling  moth,  mentioned  above,  which  has  been  common 
for  a  long  time,  and  the  apple  maggot  {Tripeta pomonella) ^ 
which  has  only  done  serious  damage  within  the  past  five 
years.  The  latter  injures  the  fruit  by  making  burrows  in 
the  flesh,  many  larvae  or  maggots  often  working  in  the  same 
apple.  The  eggs  are  laid  by  a  small  fly, — somewhat  resem- 
bling the  common  house-fly,  but  not  more  than  one-half  its 
size, — through  a  small  opening  in  the  skin  of  the  apple  made 
with  its  ovipositor.  It  shows  especial  liking  for  the  thin- 
skinned,  mild,  sub-acid  or  sweet  summer  or  autumn  varieties, 
bnt  also  attacks  some  winter  varieties.  Its  ravages  have 
become  so  extensive  in  some  localities  that  prompt  measures 
most  be  taken  for  its  extermination,  or  it  may  work  the  total 
destruction  of  the  apple  crop. 

The  practice  of  pasturing  swine  in  the  summer  is  being 
reconmiended  and  practised  by  many  of  our  leading  farmers 
and  stock-breeders,  and  the  orchardist  must  combine  to  a 
certain  extent  this  branch  of  business  with  his  own  if  he 
would  be  successful,  for  the  destruction  of  the  fruit  as  it  falls 
from  the  tree  is  the  only  safe  and  sure  remedy  now  known 
to  prevent  injury  by  these  three  insects. 
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2.    Notes  upon  Insects  Injurious  to  Farm  and  Gar- 
den Crops. 

In  the  First  Annual  Report  of  the  station  is  to  be  found  a 
statement  of  experiments  made  to  ascertain  the  best  means 
of  destroying  the  manj  insects  that  make  havoc  among  the 
crops  of  the  farm  and  garden.  Some  of  the  experiments 
gave  satisfactory  results,  and  extended  preparations  are  being 
made  to  learn  more  of  the  more  hirmless  materials  that  may 
be  used  as  insecticides.  As  the  results  cannot  be  presented 
to  the  public  in  time  to  be  of  use  the  early  part  of  this  sea- 
son, we  give  a  brief  statement  of  the  remedies  thus  far  found 
to  be  the  most  successful. 

Cabbage  Flea. — The  first  insect  of  importance  that  ap- 
pears is  the  small  black  flea  or  jumping  beetle  that  attacks 
the  cabbage,  radish,  turnip,  etc.  Dusting  with  paris  green 
mixed  with  one  hundred  times  its  weight  of  plaster  has 
proved  an  effectual  remedy.  This  must  be  done  when  the 
plants  are  wet,  and  after  every  rain. 

Cut-worm. — The  cut- worm,  of  which  there  are  several 
species,  including  the  army  worm,  works  only  during  the 
night,  and  may  be  destroyed  by  the  same  remedy  as  the 
above.  We  would  advise  a  trial  of  pyrethrum  powder 
mixed  with  five  times  its  bulk  of  plaster  as  being  more  safe, 
although  we  have  no  positive  proof  that  it  will  be  effectual. 

Striped  Squash-Bug.  — The  striped  squash-bug,  which  has 
been  so  abundant  for  the  past  two  seasons,  is  best  kept  in 
check  by  the  use  of  plaster  and  paris  green.  For  the  fiun- 
ily  garden  the  safest  and  most  satisfactory  way  to  overcome 
them  is  to  make  a  bottomless  box  twelve  inches  square  and 
six  or  eight  inches  deep,  and  cover  it  with  mosquito  netting. 
One  of  these  boxes  placed  over  each  hill  until  the  plants 
have  become  tough  and  hard,  is  a  sure  protection. 

Tlie  Potato  Beetle.  — The  potato  beetle  has  evidently  be- 
come a  permanent  resident  among  us.  Paris  green  extended 
with  plaster,  flour  or  water,  is  the  only  cheap  and  easily- 
applied  remedy  known  at  present ;  but  great  care  must  be 
exercised  in  its  use,  and  especially  in  the  place  where  the 
package  is  kept,  that  it  may  not  get  upon  the  food  of  ani- 
mals. 
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Cabbage  Worm. — The  cabbage  worm,  the  larva  of  the 
common  white  butterfly,  may  be  easily  destroyed  in  several 
ways.  That  of  hand-picking,  if  begun  before  the  first  brood 
has  passed  into  its  perfect  state,  is  effectual.  We  have  also 
found  tiiat  pyrethrum  powder  mixed  with  five  times  its  bulk 
of  plaster,  and  dusted  into  the  centre  of  the  leaves  with  sul- 
phur bellows,  is  certain  destruction  to  every  one  of  them. 
The  application  of  insecticides  in  liquids  to  the  cabbage  has 
not  been  satis&ctory,  on  account  of  the  peculiar  structure  of 
Uie  leaf  surface,  which  allows  the  water  to  roll  off  in  drops, 
and  not  adhere  to  any  part  of  it.  Paris  green  is  unsafe  to  use 
after  the  leaves  have  become  over  four  inches  in  diameter. 

Currant  Worm  —  The  currant  worm  should  be  destroyed 
while  small,  with  the  dust  of  hellebore  or  pyrethrum.  The 
latter  being  perfectly  harmless  is  to  be  more  highly  recom- 
mended. 

Plum  Weevil.  —  There  are  two  certain  methods  of  captur- 
ing the  plum  weevil ;  the  first  by  jarring  the  tree  early  in 
the  morning  and  catching  them  upon  sheets  stretched  below 
upon  a  frame  or  upon  the  ground,  and  the  second  by  placing 
chicken  coops  under  the  trees.  The  former  method  must  be 
attended  to  regularly  every  morning  for  three  weeks  after 
the  plums  have  set ;  and  in  the  latter  case,  if  the  number  of 
trees  is  large,  a  large  flock  of  chickens  will  be  required  to 
make  that  remedy  effectual. 

Codling  Moth.  — No  positive  remedy  against  the  ravages 
of  this  insect  has  as  yet  been  found.  It  is  claimed  that  paris 
green  sprayed  over  the  tree  in  water  is  effectual;  but  should 
it  prove  so,  it  is  far  too  dangerous  a  remedy  to  apply  where 
grass  or  other  crops  are  growing  under  them. 

Apple  and  Peach  Borer.  —  For  the  destruction  of  these 
two  insects  no  sure  remedy  has  been  found,  except  the  knife. 
It  is  probable  that  covering  the  trunk  of  the  tree  near  the 
ground  with  the  ink  or  tar  used  to  catch  the  moths  of  the 
canker  worm,  or  wrapping  around  the  trunk  bands  of  tarred 
paper,  would  assist  in  keeping  them  away. 

The  Rose  Bug.  — The  rose  bug  has  thus  far  been  the  most 
difficult  to  overoome  of  the  whole  tribe  of  injurious  insects, 
and  we  can  recommend  no  remedy  with  a  great  degree  of 
confidence,  bat  would  advise  the  trial  of  the  fumes  of  gas  tar 
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held  under  the  vines  a  short  time  every  evening  while  the 
grapes  are  forming.  It  is  certainly  offensive  to  them,  and  if 
used  carefully  need  not  injure  the  plant. 

Rose  Slugs.  — This  insect  is  easily  destroyed  by  spraying 
with  water  and  pyrethrum,  at  a  rate  of  one  tablespoonful  of 
the  latter  to  a  pailful  of  the  former. 

Letters.  —  Several  letters  have  been  received  asking  for 
information  in  regard  to  insects  and  fungus  injurious  to 
plants,  which  have  been  answered  by  letter,  and  for  genend 
information  we  insert  the  answers  of  a  few  of  them. 

Letter  Xo.  1,  containing  shoots  of  the  apple  tree  covered 
with  a  coating  of  black  masses  containing  some  fungus 
growth.  These  black  masses  are  the  result  of  dust  adhering 
to  the  shoots  made  sticky  by  the  exudations  of  tiie  common 
apple  aphis  or  plant  louse,  which  were  unusually  abundant 
the  past  two  seasons  and  caused  great  injury  to  young  trees. 
The  remedy  is  to  syringe  with  strong  soapsuds,  or  with  a 
tablespoonful  of  pyrethrum  in  a  pail  of  water. 

Letter  No.  2,  containing  twigs  of  the  peach  tree  in  which 
were  found  a  double  row  of  the  eggs  of  the  tree  cricket 
(Oecanthus  niveus).  This  insect  lays  its  eggs  more  com- 
monly in  the  branches  of  the  raspberry  and  blackberry,  but 
in  some  cases  in  those  of  the  peach  and  plum.  The  larvas, 
after  hatching,  leave  the  twigs  and  for  a  time  feed  upon  plant 
lice,  and  later  in  the  season  upon  succulent  ripe  fiiiits.  The 
tree  cricket  is  light  green  in  color,  and  when  fiill  grown  is 
about  three-fourths  of  an  inch  long,  and  lays  its  eggs  in 
autumn  in  the  centre  of  the  shoots  in  long  lines,  as  men- 
tioned above. 

3.    On  the  Causes  of  Certain  Diseases  of  Grasses. 

June  Grass  and  White  Top. — To  this  grass,  on  account 
of  the  many  inflorescences  that  &il  to  mature  and  turn  white, 
is  often  given  the  name  of  white  top^  and  the  question  is 
often  asked,  ^^  What  is  the  cause  of  this  condition?''  Upon 
careful  investigation  it  has  been  found  that  this  condition  b 
most  prevalent  upon  land  exhausted  by  long  cropping,  or 
where  the  roots  have  been  much  injured  by  the  larvae  of  the 
June  bug  or  May  beetle.  The  turning  of  the  top  to  a  white 
color  is  due  to  the  destruction  of  the  culm  or  stalk,  just  above 
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the  last  leaf,  by  a  fungus  growth.  Upon  rich  land,  and  where 
there  are  few  insect  larvee  working  at  the  roots,  there  is  little 
or  none  of  this  white  top,  and  we  are  led  to  reason  that  the 
fungus  does  not  attack  the  stem  of  the  grass  until  the  cells 
have  become  weakened  in  some  way. 

4.    Observations  Regarding  the  Vitality  of  the  Seed 
OF  Various  Weeds. 

The  several  subjects  submitted  to  me  for  answers  by  the 
Board  of  Control  have  been  carefully  investigated,  and  I  am 
able  to  make  the  following  report :  — 

1.  How  is  the  vitality  of  the  seeds  of  our  most  common 
weeds,  such  as  dock,  sorrel,  chickweed,  shepherd's  purse, 
white  daisy,  etc.,  affected  by  the  action  of  the  digestive  or- 
gans of  animals  ? 

Answer.  Seeds  of  the  dock,  sorrel,  daisy  and  shepherd's 
purse  were  fed  to  a  horse  and  the  refuse  collected.  Upon 
careful  examination  it  was  found  that  the  seeds,  unless 
crashed,  were  uninjured,  and  germinated  readily  when  placed 
in  soil,  under  proper  conditions  of  heat  and  moisture.  The 
experiment  was  repeated  several  times  with  the  same  result. 

2.  How  is  the  vitality  of  the  common  weed  seeds,  like  the 
above,  affected  by  the  action  of  the  compost  heap? 

Answer.  Having  settled  the  point  that  weed  seeds  are 
not  destroyed  by  the  action  of  the  digestive  organs  of  ani- 
mals, it  becomes  important  to  know  how  their  vitality  may 
be  destroyed ;  for  while  the  thorough  farmer  should  never 
allow  weeds  to  mature  their  seeds  on  his  farm,  there  are 
many  instances  where  it  becomes  necessary  to  provide  some 
means  by  which  chance  seeds  may  be  destroyed.  A  series 
of  experiments  were  carried  out,  the  result  of  which  is,  that 
seeds  are  destroyed  if  exposed  to  a  temperature  of  from  90^ 
to  110®  F.  for  from  five  to  seven  days  in  a  moist  compost 
heap.  In  a  dry  compost  heap,  where  the  temperature  runs 
as  high  as  the  above,  the  seeds  were  found  but  little  injured. 
The  tests  were  applied  only  to  the  above-named  seeds  ;  but 
it  is  probable  that  the  results  would  be  the  same  upon  others, 
as  these  are  among  the  seeds  of  the  greatest  vitality.  The 
efficiency  of  this  mode  of  destruction  depends  upon  the  main- 
tenance  of  a  continued  high  temperature  and    moisture. 
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which  will  cause  the  seeds  to  either  germinate  and  then  de- 
cay, or  to  decay  before  germinating.  The  amoant  of  moist- 
ure can  be  easily  regulated,  and  by  properly  working  over 
any  pile  of  compost  containing  a  large  amount  of  organic 
matter,  tiie  required  amount  of  heat  may  be  obtained. 
From  the  above  experiments  it  would  seem  doubtful  if  the 
practice  of  keeping  swine  upon  manure  piles,  to  cause  slow 
decomposition,  is  the  best  for  manure  containing  weed  seeds. 
It  is  also  doubtful  if  the  seeds  of  weeds,  often  put  into  the 
pens  where  pigs  are  kept,  will  be  destroyed  by  the  action  of 
the  little  heat  there  generated.  It  would  probably  be  safer, 
in  both  of  the  above  cases,  to  compost  the  manure  in  large 
piles  before  using  it  upon  the  land. 

3.  At  what  stage  of  blooming  are  the  seeds  of  the  white 
daisy  (  Leucanthemum  vulgare)  matured  enough  to  germinate  ? 

Answer.  This  weed  has  become  so  abundant  in  the  grass 
land  of  some  sections  of  the  State  that  it  must  be  cut  with 
tiie  grass,  and  it  becomes  important  to  know  if  it  can  be  cut 
with  the  grass  before  the  seeds  mature.  After  a  series  of 
careful  examinations  it  has  been  decided  that  when  the  flower 
first  reaches  its  full  expansion  few  or  no  seeds  are  mature 
enough  to  germinate,  but  that  it  requires  only  a  few  days 
for  these  seeds  to  mature  to  full  ripeness. 

In  view  of  these  facts  it  would  not  seem  safe  for  the 
farmer  to  depend  wholly  upon  the  early  stage  of  cutting, 
but  to  afterwards  compost  all  manures  made  from  fodder 
containing  weed  seeds  of  any  kind. 

5.    ViTALiTr  OP  Seeds  as  Affected  by  Age. 

The  question  of  the  vitality  of  seeds  as  affected  by  age,  is 
one  of  great  importance  to  every  cultivator  of  the  soil,  and 
while  our  experiments  are  far  from  being  complete,  as  far  as 
the  number  of  varieties  are  concerned,  yet  we  give  the  re- 
sults, hoping  at  some  future  time  to  extend  the  tests  to  other 
varieties  of  seeds  and  perhaps  to  those  of  greater  age. 

The  temperature,  moisture  and  other  conditions,  during 
these  tests,  were  made  very  nearly  that  required  for  the  best 
growth  of  each  kind,  and  duplicate  tests  were  made,  in  all 
cases,  to  insure  accuracy. 

For  each  test  ten  seeds  were  taken,  and  the  results  are 
given  below :  — 
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COLLBCnON  No.  1. 

(Put  up  by  Wm,  Ljnuui,  Lererett,  Mms^  In  1868.) 


]fo.or 
OcrmliMtlDff. 


No.  Dmjt  b*- 

ft)rtrint8«ed 

Started. 


Pop-KMJrn,      .... 

Yellow  Field  Pumpkin, 
Tomato,       .... 
White  Spine  Cncnmber,     . 
Boston  Marrow  Squash,     . 
Stoweirs  Evergreen  Corn, . 
Pepper,        .... 
Mountain-Sweet  Watermelon, 
Ox-heart  Cabbage, 
Giant  White  Celery,   . 
Large  Red  Wethersfield  Onion, 

Sage, 

Early  Horn  Carrot,  . 
White  Flat  Turnip,  . 
Drumhead  Lettuce,  . 
Early  Scarlet  Radish, . 
Early  Tamip  Beet, 
Large  Dutch  Parsnip, . 
Dan  O'Rouke  Pea, 


20 
20 
20 
20 
20 
20 
2 

20 
20 
20 
20 
20 
20 
14 
20 
20 
16 
20 
20 


Collection  No.  2. 

(Collected  by  Stadent,  firom  1868  to  1872.) 


Com'n  Golden  Rod  (Solidago  Nemoralis^ 
Com'n  Golden  Rod  ^Solidago  Lanceolata) 
Com^n  Golden  Rod  (Solidago  Canadense) 
Com'n  Plantain  (Plantago  Major),    . 

Apple, 

Quince,    * 

White  Birch, 

Citron  Melon, 

Musk  Melon, 

Cucumber, 

Hubbard  Squash,         .... 

Broom  Com, 

Thoroughwort, 

Common  Milkweed,   .... 

Fire-weed, 

Beggar*8  Tick, 

Butter-weed, 

Stag-horn  Sumao,       .... 
Evening  Primrose,      •        .        •        • 

Cone  Flower 

Tobacco,  Connecticut  Seed-leaf, 

Sweet  Brier, 

Pigweed, 

Curled  Dock, 

Smartweed, 

Sunflower, 

Rhubarb,     .       .       •       • 
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Collection  No.  8. 

(CoUeeted  by  Btadertf  fa  1878.) 


9o.  of  Seeds 
Oerminatinf. 


1 
2 
8 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 


White  Tazelbe  Wheat, 
Arnouth  Spring  Wheat, 
Black  Swedish  Oat,     . 
Somerset  Oat, 
Schonen  White  0^    . 
Excelsior  Oat,     . 
Probstler  Barley, 
Saxonian  Barley, 
Red  Clover, 
Yellow  Clover,    . 
Alfalfa  Clover,    . 
Alsike  Clover, 
Bokhara  Clover, 
White  Clover, 
Lucerne, 
Winter  Rape, 
Summer  Rape,    . 
Desmodium, 
Teasels, 
Fengreek,    , 

Vetch 

Lontile, 
Blue  Lupine, 
White  Lupine,     . 
Carter's  Imperial  Pea, 
Nohoot  Pea, 


10 

10 

10 

2 

6 

6 

10 

10 

10 


10 

8 

10 


Collection  No.  4. 

(Seed  taken  from  •  Oermao  Collection  made  in  1878.) 


1  Trifolium  Pratense,     .... 

2  Trifolium  Hybridum, .... 

3  Fesluca  Ovina  (Sheep  Fescue), . 

4  Festuca  Pratensis  (Meadow  Fescue), 

5  Festuca  Duriuscula  (ll.ird  Fescue),  . 

6  Lolium  Perenne  (Perennial  Rye-grass), 

7  Loliuni  Italicum  (Annual  Rye-grass), 

8  Poa  Pratensis  (June-grass), 

9  Poa  Nemoralis  (Wood  Meadow-grass), 

10  Dactylis  Glomerata  (Orchard-grass), 

11  Agrostis  Vulgaris  (Red  Top),    . 

12  Agrostis  Stolonifera  (Creeping  Bent-grass), 

13  Anthoxanthun>  Oderatum, . 

14  Alopecurus  Pratensis  (Meadow  Foxtail), 

15  Phleura  Pratense  (Timothy  Hay), 

16  Aira  Flexuosa  (Flair-grass^, 

17  Medicago  Sativa  (Lucerne), 
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Collection  No.  6. 

(S«eds  pot  up  bj  J.  M.  Tborbura  ft  Co.,  188S.) 


Ho.<rf  8«6di 

IbnFlrttHetd 

SUrtMl. 

1 

Festoca  Ovina  (Sheep's  Fescue), 

^ 

20 

2 

Festaca  Elatior  (Meadow  Fescue),    . 

Festoca  Rubra  (Red  Fescue),     . 

Festaca  Duriuscula  (Hard  Fescue-grass),. 

6 

9 

3 

10 

9 

4 

2 

9 

5 

Poa  Fratensis  (June-grass), 

4 

10 

6 
7 

8 

Agrostis  Vulgaris  (Red-Top  grass),  . 
Agrostis  Stotonifem  ^Creeping  Bent-grass), 
Bronus  Mollis  (Soft  Chess-grass),     . 
Lollum  Ferenne  ^Perennial  Rye-grass),    , 
Ix>1inm  lUilicum  (Annual  Rye-grass), 

4 

9 

9 

10 

9 

10 

6 

9 

11 

Alopecurus  Fratensis  (Meadow  Foxtail), . 

- 

* 

12 

Aira  Flexnosa  f  Hair-grass), 

Arena  Elatior  (Oat-grass), 

Avena  Flavescens  (Yellow  Oat-grass),      . 

• 

13 

4 

9 

14 

6 

10 

15 

Dactylis  Glomerata  (Orchard-grass), 

7 

9 

16 

Authoxanthum  Oderatum  (Sweet  Vemal- 

17 

Phleum'Pratense  (Timothy-grass),    . 

8 
9 

10 
9 

18 

Panieum  Germanicum  (Hungarian  Millet), 

8 

9 

19 

Fhalaris  Arundinancea  (Blue  Joint-grass), 

6 

9 

20 

Holcus  Lanatus  (Soft  Grass),     . 

6 

9 

21 

Cynosurus  Cristatus  (Crested  Dogtail),     . 

10 

10 

22 

Reana  Luxurieus,        ... 

• 

- 

23 

Bermuda  Grass, 

- 

. 

24 

White  Clover, 

10 

2 

25 

Red  Clover, 

10 

2 

26 

Crimson  Clover, 

10 

2 

27 

Alsike  Clover, 

10 

2 

28 

Alfalfa  Clover, 

10 

2 

29 

Yellow  Clover, 

10 

2 

30 

Bokhara  Clover, 

10 

2 

31 

White  Lupine, 

10 

7 

82 

Blue  Lupine, 

Yellow  Lupine, 

5 

6 

33 

6 

6 

34 

Vetch 

10 

6 

35 

Horse  Bean, 

10 

7 

36 

Spurry,        ••*..•. 

4 

6 

It  will  be  seen  that  those  varieties  which,  as  a  rule,  are 
most  hardy  and  productive,  and  consequently  most  generally 
planted,  have  generally  retained  their  vitality  the  longest. 
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6,    The  Destbuction  of  Peaoh  Buds  by  Cold. 

In  New  England  one  of  the  greatest  obstacles  met  with  in 
the  cultivation  of  the  peach  is  the  destruction  of  the  fruit 
buds  by  cold. 

Many  theories  have  been  advanced  to  account  for  this 
injury,  and  in  order  to  obtain  definite  knowledge  of  the  con- 
dition of  tiie  buds  during  the  season  when  the  injury  takes 
place,  examinations  were  made  at  inteiTals  of  from  three  to 
five  days  from  November  15th  to  the  time  of  their  destruction. 
At  the  beginning  of  the  examinations,  the  buds  were  all 
found  to  be  in  a  fully  matured  condition  and  the  bud  scales 
very  closely  united,  making  the  bud  firm  and  compact.  This 
condition  continued  until  after  the  warm  days  of  the  last  of 
November. 

December  6th  the  buds  scales  were  found  to  have  loosened 
and  the  stamens  and  pistils  to  have  increased  very  much  in 
size.  December  16th  some  buds  were  found  to  have  been 
destroyed  altogether.  The  temperature  at  this  time  had 
only  reached  18^  above  zero.  Most  of  the  buds,  however, 
only  indicated  an  advanced  stage  of  growth;  in  a  few 
instances,  the  rudimental  petals  began  to  take  on  some  color. 

Upon  examination  after  the  severe  cold  of  December  19th 
and  20th,  every  bud  examined,  whether  growing  upon  high 
or  low  land,  or  with  a  northern  or  southern  exposure,  was 
found  to  be  destroyed. 

The  fSEU)ts  brought  out  by  the  above  examination,  were  as 
follows :  that  the  buds  were  started  into  growth  by  the  warm 
days  of  the  last  of  November  and  the  first  of  December ; 
that  in  this  condition  some  of  them  were  destroyed  at  a 
temperature  of  18^  above  zero ;  and  that  all  were  destroyed 
when  the  temperature  reached  10^  below  zero. 

What  would  have  been  the  efiect  of  this  amount  of  cold 
upon  buds  in  a  less  advanced  state  of  growth,  cannot  be 
determined  until  we  have  a  season  less  favorable  for  tiieir 
development. 
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ON  FEEDING  EXPERIMENTS. 


C.  A.  QOESSMANN. 


Careful  investigations  in  stock-feeding  have  taught  us  les« 
SODS  similar  to  those  we  have  learned  to  appreciate  in  feed- 
log  plants,  or  in  the  cultivation  and  the  production  of  farm 
crops.  All  our  farm  plants  need  nitrogen,  phosphoric  and 
sulphuric  acids,  potassa,  soda,  lime,  magnesia  and  iron ;  yet 
not  two  species  of  plants  have  been  found,  which  need  the 
same  quantity  of  these  substances,  during  their  entire  period 
of  life,  nor  at  any  stage  of  their  growth.  No  one  of  the 
above-stated  essential  mineral  constituents  of  plants  can  re- 
place another  one  to  any  extent  without  altering  the  charac- 
ter of  the  plant,  or  even  endangering  its  life.  Potassa 
cannot  take  the  place  of  lime,  nor  phosphoric  acid  that  of 
sulphuric  acid.  When  lime  is  needed,  a  shovelful  of  that 
substance  is  worth  more  than  any  quantity  of  the  many  times 
more  expensive  potassa.  That  particular  mineral  element 
which  supplies  an  actual  want  of  the  soil  is,  for  this  reason, 
firom  a  physiological  standpoint,  considered  the  most  impor- 
tant one  for  the  production  of  the  plant ;  for  without  it  the 
remaining  essential  mineral  constituents  of  plants,  whatever 
their  quantity  may  be,  cannot  make  them  grow. 

In  regard  to  the  growth  and  the  support  of  our  farm  live 
stock,  similar  relations  have  been  noticed.  Actual  feeding 
experiments  have  shown  that  three  groups  of  plant  con- 
stituents (nitrogenous,  non-nitrogenous,  and  mineral  con- 
stituents) are  required  to  sustain  successfully  animal  life. 
No  one  or  two  of  them,  alone,  can  support  it  for  any  length 
of  time.  In  case  the  food  does  not  contain  digestible  non- 
nitrogenous  substances,  llie  fat  and  a  part  of  the  muscles  of 
the  animal  on  trial  will  be  consumed  in  the  support  of  respi- 
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ration  before  its  life  terminates.  In  case  nitrogenous  con- 
stituents are  excluded,  the  formation  of  new  blood  and  flesh 
from  the  food  consumed  ceases,  for  the  animal  system  is  not 
capable  of  producing  their  principal  constituents  from  any- 
thing else  than  the  nitrogenous  constituents  of  the  plants. 

Herbivorous  animals  receive  these  substances  directly  from 
the  plants;  carnivorous  animals  indirectly,  by  feeding  on 
herbivorous  animals.  We  feed,  at  present,  our  farm  stock 
too  frequently  without  a  due  consideration  of  the  general 
natural  law  of  nutrition ;  to  deal  out  our  fodder  crops  only 
with  mere  reference  to  name,  instead  of  making  ourselves 
more  familiar  with  their  composition  and  their  particular 
quality,  deprives  us  even  of  the  chance  of  drawing  an  intel- 
ligent conclusion  from  our  present  system  of  feeding. 

To  compound  the  animal  diet  with  reference  to  the  par^ 
iicular  organization  of  the  animal^  its  age  and  its  functional 
is  of  no  more  importance  than  to  select  the  fodder  substances 
with  reference  to  its  special  wants,  as  far  as  the  absolute  and 
relative  quantity  of  the  three  essential  groups  of  food  constit- 
uents are  concerned. 

The  peculiar  character  of  our  home-raised  fodder  articles 
is  apt  to  conceal  their  special  deficiency  for  the  various  pur- 
poses they  are  used  for  in  a  general  farm  management. 
They  all  contain  the  three  essential  food  constituents,  yet  in 
widely  varying  proportions,  and  they  ought,  therefore,  to  be 
supplemented  in  different  directions,  to  secure  their  full 
economical  value.  To  resort  to  more  or  less  of  the  same 
fodder  article  to  meet  the  special  wants,  may  meet  the  case 
as  far  as  an  efficient  support  of  the  animal  is  concerned,  yet 
it  can  only  in  exceptional  cases  be  considered  good  economy. 

To  satisfy  the  craving  of  the  stomach  and  to  feed  a  nutri- 
tious food  are  both  requirements  of  a  healthy  animal  diet, 
which,  each  in  their  own  way,  may  be  complied  with.  The 
commercial  fodder  substances,  as  oil-cakes,  meal  refuse, 
brans  and  our  steadily  increasing  supply  of  refuse  material 
from  breweries,  starch  works,  glucose  factories,  etc.,  are  ad- 
mirably fitted  to  supplement  our  farm  resources  for  stock- 
feeding;  they  can  serve  in  regard  to  animal  growth,  and 
support,  in  a  similar  way  as  the  commercial  fertilizer  in  the 
grov^h  of  farm  crops,  by  supplementing  our  home  resources. 
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To  feed  an  excess  of  fodder  materials^  as  roots  and  potatoes^ 
which  contain  a  large  proportion  of  non-nitrogenous  sub- 
stances, as  starch,  sugar,  digestible  cellular  substance,  etc., 
means  direct  waste ;  for  they  are  ejected  by  the  animal,  and 
do  not  materially  benefit  the  manure  heap.  In  case  of  an 
excessive  consumption  of  nitrogenous  constituents,  a  part  of 
the  expense  is  saved  in  an  increased  value  of  the  manure, 
yet  scarcely  enough  to  recommend  that  practice  beyond  mere 
exceptional  cases.  The  aim,  therefore,  of  an  economical 
stock-feeding  must  be  to  compound  our  various  fodder  mate- 
rials in  such  a  manner  that  the  largest  quantity  of  each  of 
the  three  groups  of  fodder  substances  which  the  animal  is 
capable  to  assimilate,  should  be  contained  in  its  daily  diet  to 
meet  the  purpose  for  which  it  is  kept. 

To  compound  the  fodder  rations  of  our  farm  stock  with 
reference  to  the  special  wants  of  each  class  of  them,  is  an 
essential  requirement  for  a  satisfactory  performance  of  their 
functions ;  to  supply  these  wants  in  an  economical  way  con- 
trols the  financial  success  of  the  industry. 

The  problem  is  an  intricate  one ;  years  of  careful  experi- 
menting were  required  to  accumulate  observations  sufficient 
m  number  and  in  quality,  to  impart  to  the  conclusion  arrived 
at  the  claim  of  being  worthy  of  a  serious  consideration. 
The  first  attempt  to  lay  down  rules  for  compounding  the 
fodder  rations  of  all  kinds  of  farm  stock  on  rational  scientific 
principles,  was  made  by  Dr.  Grouven,  director  of  the  Agri- 
coltoral  Experiment  Station  at  Salzmilnden,  Germany,  1858- 
1864.  He  began  his  work  with  a  critical  compilation  of 
feeding  experiments  made  by  competent  parties,  some  ninety 
in  number,  his  own  extensive  experiments  included.  lie 
ascertained  in  each  case  the  amount  of  each  fodder  substance 
consumed  per  day  during  each  experiment ;  and  calculated 
subsequently,  from  their  analyses,  the  character  and  the 
amount  of  the  daily  fodder  rations. 

By  this  operation  he  learned  the  exact  amount  of  nitrog- 
enous, non-nitrogenous  and  mineral  substances  digested  per 
day,  under  definite  circumstances,  by  each  class  of  farm  ani- 
mak.  The  amount  of  fat  which  had  been  fed  in  the  fodder 
substances  was  separately  recorded,  on  account  of  its  excep- 
tionally high  feeding  value,  as  a  heat-producing  material. 
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The  results  of  his  calculations  were  repeatedly  tried  by  actual 
feeding  experiments,  to  test  the  correctness  of  his  conclu- 
sions. The  main  object  of  Grouven's  work  consisted  in 
bringing  the  results  of  more  than  twenty  years*  careful  in- 
vestigations within  the  reach  oi  the  practical  farmer.  In 
presenting  his  fodder  standards  to  them,  he  recognized  the 
natural  imperfections  of  a  first  effoii;,  More  than  twenty 
years  additional  experience  in  leading  European  agricultural 
experiment  stations  has  modified  some  details  in  Grouven's 
statement ;  yet  the  great  value  of  his  method  to  compound 
rational,  and  thus  more  economical  fodder  rations  for  jGum 
animals,  has  received  an  unqualified  endorsement. 

For  more  details  regarding  the  subject  here  under  discus- 
sion I  refer  to  some  previous  publications  contained  in  the 
reports  of  the  Secretary  of  the  Massachusetts  State  Board  of 
Agriculture ;  see  1879-80,  pages  221  to  237 ;  1882-83,  pages 
89  to  127. 

The  station  proposes  to  benefit  by  the  lessons  of  the  past 
as  far  as  the  application  of  the  method  of  compounding  fod^ 
der  rations  for  various  kinds  of  live  stock  is  concerned ;  yet 
leaves  the  working  out  of  a  rational  and  economical  diet  to 
the  teachings  derived  from  home  experiments.  The  results 
of  a  few  feeding  experiments  carried  on  at  the  station  are 
reported  with  such  details  as  will  enable  the  student  of  a 
rational  system  of  stock-feeding,  as  well  as  the  farmer,  to 
obtain  the  desired  information.  Whenever  our  results  have 
accumulated  in  su£Scient  degree  to  entitle  to  a  generaliza* 
tion,  a  more  detailed  discourse  will  follow. 

I. — Notes  on  Feeding  Exfeeiments  with  Corn 
Ensilaoe. 

The  experiments  were  chiefly  carried  on  for  the  purpose 
of  testing  the  feeding  value  of  com  ensilage,  as  compared 
with  that  of  hay.  A  description  of  the  general  character  of 
the  ensilage,  as  well  as  of  the  hay  and  com  meal  used  in 
this  connection,  will  be  found  upon  a  few  subsequent  pages 
within  this  report. 

Three  cows — crosses  between  native  stock  and  Ayrshirea 
—  of  a  corresponding  milking  period  —  were  selected  from 
the  herd  of  the  Massachusetts  Agricultural  College,  to  serve 
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for  the  trial.  The  previous  mode  of  feedings  the  amount  of 
each  article  of  fodder  actually  consumed  per  day,  and  the 
daily  yield  of  milk,  were  carefully  noted  during  the  week 
preceding  the  removal  of  the  animals  to  the  stalls  of  the 
station  (April  7-14).  Each  cow  had  received  for  some 
time  previous  to  that  date,  four  quarts  of  clear  com  meal 
per  day,  together  with  all  the  hay  they  could  consume. 

This  mode  of  feeding  was  continued  at  the  station,  from 
April  14  to  29,  by  careful  application  of  the  scale  in  all 
measurements  to  secure  reliable  values  for  comparison. 

History  of  Cows. 

L  Name,  FAIBY;  age,  6  yean;  weight,  862  poonds;  nnmber  of  ealTea,  2;  last 
calf,  Feb.  20, 1884 ;  feed,  4  quarts  of  clear  com  meal  (6^  poondt)  and  17  poandi 
of  hay  per  day.    Ayerage  yield  of  milk  per  day,  18i  pounds  (April  14  to  30). 


COMPOSmON  OF  MILK. 

Aprils. 

April  U. 

April  14. 

Water  at  100°  C, 

Total  BolidB, 

Fat  (in  solids), 

87.46 

12.54 

8.33 

87.67 

12.33 

8.20 

87.64 

12.46 

3.34 

Mean  of  Three  Analyns, 

Water, 87.56 

Total  solids, 12.44 

Fat  (in  solids), 3.29 


XL  Name,  NELLIE  MAT;  age,  4  years;  weight,  860  ponnds;  nnmber  of  calves, 
2;  last  calf,  Feb.  15, 1884;  feed,  4  quarts  of  clear  com  meal  (6^  pounds)  and 
16)  pounds  of  hay  per  day.    Average  yield  of  milk  per  day,  14}  pounds. 


COMPOSmOK  OF  MILK. 


Aprils. 


AprOU. 


April  14. 


Water  at  lOO^'C.,, 
ToUl  solid^  . 
Fat  (in  solids),     . 


87.57 

12.43 

3.71 


87.18 

12.82 

3.82 


87.09 

12.91 

3.87 


JUecift 

<>f 

Three 

Afudysee. 

Water,      . 

• 

• 

• 

•       •       • 

.       .      87.28 

Total  solids      . 

• 

• 

• 

•       •       • 

.        .      12.72 

Fat  (in  soUds), 

• 

• 

• 

•       •       • 

.       .       3.80 
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III.  Name,  CLARA;  age,  5  jears;  weight,  895  pounds;  number  of  calres,  3;  last 
calf,  Feb.  25,  1884;  feed,  4  quarts  of  clear  com  meal  (&!  pounds)  and  15^ 
pounds  of  hay  per  day.  Average  yield  of  milk  per  day  (April  14  to  30) 
15^  pounds. 


GOXPOSITION  OF  MILK. 


April  8. 


April  U. 


April  14. 


Water  at  lOO^  C,  . 
Total  solid's,  . 
Fat  (in  solids). 


88.04 

11.96 

8.27 


87.82 

12.68 

8.48 


87  39 

12.61 

3.56 


Mean  of  Three  Analyses, 

Water, 87.58 

Total  solids, 12.42 

Fat  (in  solids), 8.44 


Statement  of  Dry  Vegetable  Matter  Consumed  in  form  of  Hay  and 

Com  Meal  by  each  Cow  before  Ensilage  was  introduced. 

I.  — FAIRY. 


Dry  Matter. 


Cort. 


Hay  consamed  per  day. 
Meal  consamed  per  day, 


17.00  lbs. 
6.50  lbs. 


15.80  lbs 
5.60  lbs. 


12.75  cts. 
9.10  cts. 


23.50  lbs 


20.90  lbs. 


21.85  cts. 


Daily  produce  of  milk, . 
Cost  of  fodder  per  day, 
Cost  of  milk  per  quart, . 


9^  quarts. 
21.85  cents. 
2.36  cenU. 


II.— NELLIE  MAY. 

Diy  Matter. 

Cort. 

Hay  consumed  per  day,     . 
Meal  consumed  per  day,    • 

16.33  lbs. 
6.50  lbs. 

14.70  lbs. 
5.60  lbs. 

12.25  cts. 
9.10  cts. 

22.88  lbs. 

20.30  lbs. 

21.35  cts. 

Daily  produce  of  milk, . 
Cost  of  fodder  per  day. 
Cost  of  milk  per  quart, . 


7^  quarts. 
21.35  cents. 
.  2.93  cents. 
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IIL- CLARA. 


Diy  Matter. 

Cost 

Hay  consamed  per  day,     . 
Meal  consamed  per  day,    . 

15.46  lbs. 
6JJ0  lbs. 

13.90  lbs. 
5.60  lbs 

11.60  cts. 
9.10  cts. 

21.96  lbs. 

19.50  lbs. 

20  70cto. 

Daily  produce  of  milk, . 
Cost  of  fodder  per  day, . 
Cost  of  milk  per  quart, . 

•  • 

•  • 

7.6  quarts. 
.      20.7  cents. 

2.7  cents. 

After  the  previously  stated  mode  of  feeding,  and  the 
quantity  and  quality  of  the  milk  obtained  thereby,  had  been 
carefully  tested  during  two  weeks'  observation  under  the 
management  of  the  station, 


Com  Ensilage 

was  introduced  as  an  additional  article  of  the  daily  diet,  in 
the  following  way :  The  amount  of  corn  meal,  four  quarts 
(6^  pounds)  per  day,  remained  the  same  during  the  entire 
trial.  The  ensilage  was  gradually  substituted  for  the  hay  in 
the  daily  fodder,  as  the  animal  felt  disposed  to  consume  it. 
During  the  first  twelve  days  of  the  experiment,  each  was 
offered  forty  pounds  of  ensilage  per  day,  and  subsequently 
sixty  pounds,  besides  all  the  hay  they  would  consume. 
They  varied  widely  in  their  preference,  as  subsequent 
detailed  statements  show.  The  manner  of  feeding  was  as 
follows:  At  5.30  a.  m.  the  meal  and  shorts  were  fed  to  the 
animals  during  milking,  and  at  6  o'clock  the  ensilage ;  at 
12  o'clock,  M.,  from  four  to  five  pounds  of  hay  were  offered, 
and  at  5  p.  m.  the  remainder  of  the  meal  was  given,  and  the 
rest  of  the  ensilage  soon  after.  At  8  o'clock,  p.  m.  from  four 
to  five  pounds  of  hay  were  again  offered.  Any  material 
remaining  afl»r  each  feeding  was  removed  and  weighed.  As 
a  rule,  they  consamed  first  the  leaves  of  the  corn,  and  left, 
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if  any,  more  or  less  of  the  harder  stem  parts  behind.     They 
received  twice  per  day  all  the  water  they  would  drink. 


I.  ~  Name,  FAIRY. 
[A.]    Record  of  Month  of  May. 


Food  Covstickd  (ias.) 

PBK  DAT. 

Milk  Pkodcckd 
(lbb.)  pbb  Dat. 

m 

18S4. 

FEEDING  PERIOD. 

i9 

1 

1 

1 

1 

III . 

Pbbiods. 

May  1-6,    .       •       .       . 
6-12.  .       .       •       . 
12-18, 
18-31,        .       . 

6* 
6i 

8 
8 

7J 
71 

40 
40 
59 
64J 

10 
lOi 
10 
10 

9 
9 
9 
9 

18. 
18. 
19^ 
19.4 

Analyses  of  Milk. 

Water,   . 

•       • 

87.16 

86.99 

86.84 

87.83 

87.65 

87.57 

SoUds,    . 

. 

12  84 

18.01 

13.16 

12.67 

12.45 

12.48 

Fat  (in  solids),      . 

•       • 

4.08 

3.88 

8.98 

3.60 

3.29 

3.87 

Mean  of  Three  Last  Stated  Analyses  of  Milk. 

Water, 87.41 

Solids, 12.59 

Fat  (in  solids), 8.43 


The  cows,  with  the  exception  of  No.  m.,  retained  their 
original  weight  well. 
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[B.]    Bteord 

of  Month  of  June. 

Food  Cox«oi»d  (lh.) 

FM  DAT. 

Milk  Pboducid 

(LBS.)  FKB  DAT. 

rifl 
llili 

1 

1 

1 

1 

1 

\ 

1 

1 

I 

1 

1 

Jme  1, .       . 

6i 

. 

8 

66 

H 

8 

171 

20.0 

« 

«..       . 

U 

- 

8 

60 

H 

8 

17J 

20.6 

- 

8..       . 

tt 

- 

8 

60 

10 

9 

19 

20.6 

885 

4,.       . 

M 

- 

8 

60 

10 

H 

19J 

20.6 

- 

6,.        . 

U 

- 

7 

60 

10 

n 

191 

19.7 

- 

6..        . 

U 

- 

8 

60 

101 

n 

20 

20.6 

- 

7..        . 

M 

- 

8 

60 

10 

^ 

191 

20.6 

- 

«..        . 

t( 

- 

68 

iH 

9 

201 

19.6 

- 

»..        . 

U 

6* 

60 

11 

n 

181 

26.4 

- 

10,.        . 

tt 

(t 

60 

11 

9 

20 

26  4 

- 

11,.        . 

M 

u 

60 

11 

9 

20 

26.4 

• 

12,.        . 

U 

u 

60 

11 

10 

21 

24i 

-> 

IS,. 

u 

M 

60 

11 

10 

21 

2\A 

- 

14,.        . 

tt 

tt 

66 

11 

10 

21 

24.8 

- 

16,.        . 

U 

M 

8 

60 

11 

10 

21 

26.8 

- 

16,.        . 

M 

U 

8 

67 

11 

10 

21 

25.9 

- 

17,.        . 

«t 

(« 

16 

11 

10 

21 

25.7 

910 

18,.        . 

M 

c« 

16 

lOi 

10 

201 

24.8 

- 

1»,.        . 

U 

u 

16 

j 

11 

10 

21 

24.8 

- 

20,.        . 

U 

u 

14 

1 

10} 

10 

201 

23.9 

- 

21,.        . 

U 

M 

14 

• 

10 

10 

20 

23.9 

- 

22,.        . 

U 

U 

14 

1 

10} 

10 

201 

23.9 

- 

23,.        . 

U 

C( 

16 

1 

10 

n 

191 

24.8 

- 

24,.        . 

u 

•16 

1 

10} 

9 

191 

20.0 

886 

25,.        . 

u 

•20 

• 

lOi 

10 

201 

23.6 

- 

26..        . 

u 

•20 

10} 

n 

20 

23.6 

- 

27,.        . 

u 

S 

•20 

10 

n 

191 

23  6 

- 

28,.        . 

u 

s 

•20 

Q 

10 

10 

20 

23.6 

- 

29,.        . 

u 

•20 

10 

10 

20 

23.6 

- 

80,.        . 

tc 

•20 

10 

10 

20 

28.6 

- 

•VfWlMU. 
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Analyses  of  Milk, 


June  10. 


JqimU. 


June  80. 


Water,  . 
Solids,  . 
Fat  (in  solids). 


87.10 

12.90 

8.61 


86.60 

13.40 

3  88 


87.86 

12.64 

8.68 


II.  —  Name,  NELLIP  MAY. 
[A.]     Becord  of  Month  of  May, 


Food  Consdmbd  (lbs.) 

I'KK  DAT. 

Milk  Produckd 

(LBS.)   PKK  DAT. 

rill 

18M. 

FEEDISO  PERIOD. 

1 

1 
1 

1 

1 

M 

e 

1 

U 

nil 
|II14 

PSUODl. 

May  1-6,    .        .       .        . 

6i 

7i 

40 

81 

71 

17.6 

6-12,  .... 

6| 

n 

40 

81 

7 

• 

17..4 

12-18,.        .       . 

«i 

6 

54 

8 

71 

18.1 

18-81,. 

64 

6| 

45i 

8 

7} 

16.7 

Analyses  of  Milk 

• 

MAjS. 

May?. 

May  13. 

May  90. 

Maya. 

MayS«. 

Water,    . 

•        • 

87.00 

87.09 

87.43 

87.39 

87.19 

87.87 

Solids,    . 

. 

18.00 

12.91 

12.57 

12.61 

12.81 

12  68 

Fat  (in  solids), 

.        • 

8.81 

8.91 

8.86 

8.80 

3  68 

3.68 

Mean  of  three  last  stated  Analyses  of  Milk, 

Water, 87.82 

Solids, 12.68 

Fat  (in  solids), 8.72 
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[B.]    Beeord  of  Month  of  June 

rooD  OomnoD  (LM.) 

PBS  DAT. 

Mils  Pbodoobd 
(LBS.)  rmm  Dat. 

2la 

1 

i 
1 

1 

• 

^ 

A 

1 

"9 

1 

1 

1 

1 

i 

1 

jllli 

1 

Jane  1,  . 

6* 

-. 

7 

87 

8 

7 

16 

16  7 

- 

2,.        . 

tt 

- 

8 

28 

8 

7 

16 

16.4 

- 

8..        . 

M 

- 

7 

85 

H 

7 

16| 

16.7 

852} 

4,.        . 

U 

- 

6 

40 

H 

8 

161 

16.2 

- 

6,.        . 

M 

- 

6 

40 

8 

8 

16 

16.8 

- 

«,.        . 

M 

- 

7 

40 

9 

8 

17 

17.1 

- 

7..        . 

M 

- 

7 

40 

9 

H 

171 

17.1 

- 

8,.        . 

M 

- 

5 

40 

lOJ 

8 

181 

15.8 

- 

9..        . 

M 

H 

6 

40 

10 

9 

19 

21.0 

- 

10..        . 

•« 

tt 

7 

40 

10 

H 

181 

22.8 

- 

11,.        . 

M 

tt 

7 

40 

10 

9 

19 

22  8 

- 

18,,        . 

U 

tt 

7 

40 

9* 

9 

181 

22.8 

- 

18..        . 

«i 

u 

6 

40 

10 

9 

19 

21.9 

- 

14,.        . 

U 

u 

6 

40 

10 

9 

19 

21.9 

- 

16..        . 

M 

u 

7 

40 

10 

9 

19 

22.8 

- 

16,.        . 

«4 

M 

7 

40 

10 

10 

20 

22.8 

- 

17,.        . 

U 

«« 

16 

40 

10 

10 

20 

26.7 

895 

18,.        . 

M 

u 

14 

9* 

9 

181 

28.9 

- 

19,.        . 

«4 

u 

18 

9i 

9 

184 

28.0 

- 

20,.        . 

U 

M 

13 

1 

9i 

9 

181 

23.0 

- 

21,.        . 

U 

u 

14 

9i 

9 

181 

23.9 

- 

22,.        . 

4« 

M 

14 

1 

91 

9 

181 

28.9 

"" 

23,.        . 

«« 

•t 

16 

1 

9 

9 

18 

24.8 

- 

24,.         . 

•4 

♦16 

10 

9 

19 

20.0 

902 

25,.        . 

4( 

♦20 

1 

9i 

9 

181 

23.6 

- 

26,.        . 

M 

^ 

•16 

9i 

9 

184 

20.0 

- 

27,.        . 

«» 

; 

•20 

1 

9 

9 

18 

23.6 

- 

28..        . 

M 

s 

•20 

9i 

9 

181 

28.6 

- 

29..        . 

U 

•20 

H 

9 

181 

23.6 

- 

80,. 

M 

•20 

9 

9 

18 

23.6 

- 

•Vfwbaj. 
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Analyses  of  Milk. 


JvmU. 


JumSO. 


Water,  . 
Solids,  . 
Fat  (in  solids). 


18.11 
d.81 


87.20 
12.80 


UL — Name,  CLARA. 
Becord  of  Month  of  May, 


Food  Consuvbo  (lbs.) 
pn  DAT. 

1  Milk  Pvoduckd 
<  (lba.)  pkk  dat. 

Hll 

18S4. 

FRRDDTO  PKBIOD. 

i 

1 

1 

1 
1 

Pt 

PmoM. 

May  1-6,    . 

6-12.  .... 

12-18 

18-31, .... 

6J 

7 
7 

6i 

33) 
29J 
34} 
28 

8J 
8 

7| 

7 

7i 
7 
7 
6J 

16.3 
15.8 

14.1 

The  experiment  with  Clara  was  discontinued  at  the  end  of 
this  month  on  account  of  her  distaste  for  ensilage. 


Analyses  of  Milk 

'• 

Maya. 

May  7. 

May  13. 

May  to. 

May». 

MayH. 

Water,    . 
Solids,    . 
Fat  (in  solids). 

•        • 

87.25 

12.75 

3.68 

87.39 

12.61 

3.62 

87.20 

12.80 

3.66 

87.69 

12  31 
3.47 

87.88 

12.12 

8.21 

87.97 

12.03 

8.47 

Mean 
Water, 

Total  solids,     . 
Fat  (in  solids). 

of  three  last  stated  Analyses  of  Milk, 

87.85 

12.15 

8.89 

Meiia  (IV.)  takes  the  place  of  Clara. 
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IV.  — Record  of  MELIA. 

AyrMrt ;  11  years  old ;  dropped  last  calf  Feb.  15, 1884. 

[Meua  consumed  larger  quantities  of  ensilage,  and  has  taken  the  place  of 

III.  (Clara)  in  oar  preTions  feeding.] 


Fbjed  CoiraimBD  (lm.) 

FKB  1>AT. 

Milk  Pkodcosd 

(!.»•.>  PBB  DAT. 

Ilill 

1 

\ 

1 

i 

1 

1 

! 

1 

< 

June  I,  . 

- 

. 

- 

- 

- 

- 

- 

- 

- 

2..        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

8,.        . 

«i 

- 

7 

20 

14 

13J 

27J 

14.5 

6921 

4..        . 

«« 

- 

6 

40 

15 

1^1 

291 

16.2 

- 

5,.        . 

u 

- 

5 

40 

14 

14 

28 

15.3 

- 

6,.        . 

(« 

- 

5 

40 

15 

13i 

281 

15.3 

- 

7..       . 

*i 

- 

6 

40 

14 

13i 

271 

16.2 

- 

8,. 

«t 

- 

5 

40 

15J 

12 

271 

15.3 

- 

9..        . 

i« 

^ 

6 

60 

14 

13 

27 

23.2 

- 

10..        . 

l( 

(» 

6 

58 

14 

12i 

26} 

23.4 

- 

11..        . 

u 

t« 

5 

69 

14i 

13 

271 

23.5 

- 

12..        . 

I* 

M 

5 

60 

15 

12 

27 

28.6 

- 

13,  . 

ft« 

U 

6 

60 

I4i 

12 

261 

24.5 

- 

H.  .        . 

c« 

•( 

5 

60 

14 

13 

27 

23.6 

- 

15..        . 

It 

t« 

6 

60 

14 

13 

27 

23.6 

- 

16,.        . 

«« 

t( 

5 

60 

14 

14 

28 

23.6 

- 

17,.        . 

" 

44 

12 

13i 

14 

271 

22.1 

755 

18,.        . 

•« 

«« 

14 

13 

14 

27 

23.9 

- 

19,.        . 

«i 

«» 

12 

i 

13i 

13 

26} 

22.1 

- 

20,  . 

«l 

l« 

12 

13i 

13 

261 

22.1 

- 

21..        . 

«« 

U 

12 

1 

14 

12 

26 

22.1 

-. 

22.  . 

tl 

t« 

U 

1 

14 

13 

27 

23  9 

- 

23..        . 

(t 

(i 

U 

13 

13 

26 

23.9 

- 

24..        . 

«« 

•16 

1 

14 

12 

26 

20.0 

760- 

25..        . 

«« 

•19 

14 

12 

26 

22.7 

- 

26., 

l« 

1 

•16 

1 

13 

llj 

211 

20.0 

- 

27.  . 

«4 

1 

♦20 

1 

13 

11 

24 

23.6 

-- 

28.. 

" 

*20 

a 

12 

11 

23 

23.6 

-• 

29..        . 

»( 

•20 

12 

11 

23 

23.6 

-• 

80,.        . 

»« 

•20 

12 

101 

221 

23.6 

-- 

»New  hay. 
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Analyses  of  Milk. 

June  16. 

June  so. 

Water, 

S7M 
12.16 

88.29 

Solids, 

11.71 

Fat  (in  solids),     . 

3.21 

2.99 

SuMMABT   OP    Observations    under   Existing    Circuk- 

STANCES. 

1.  The  COWS  differed  widely  in  their  preference  for  en- 
silage. 

2.  Beduoing  the  ensilage  to  the  same  state  of  dryness  no> 
ticed  in  the  hay^  we  find  that  the  total  quantity  of  dry  vege^ 
table  matter  previously  consumed  has  been  considerably  re- 
duced, in  consequence  of  the  introduction  of  the  ensilage. 
This  is  more  apparent  in  Nos.  11.  and  III.,  than  in  No.  I. 

3.  The  quantity  of  milk  has,  in  every  instance,  increased, 
in  consequence  of  the  addition  of  ensilage  to  our  customary 
mode  of  feeding  y  counting  the  amount  of  dry  vegetable  mat- 
ter, in  each  case,  pound  for  pound  with  the  milk  produced. 

4.  The  increase  in  quantity  of  milk,  counting  on  the  basis 
of  the  total  amount  of  fodder  consumed,  was  most  pro- 
nounced in  case  of  moderate  quantities  of  ensilage,  i.  e., 
from  thirty-five  to  forty  pounds  per  day. 

5.  The  addition  of  a  liberal  amount  of  wheat  shorts  (bran) 
to  the  daily  diet  (9th  of  June),  has,  in  most  instances,  but 
slightly  affected  the  absolute  yield  of  milk  for  the  better ; 
and  has  at  no  time  changed  the  relative  proportions  between 
dry  vegetable  matter  and  the  yield  of  milk,  in  favor  of  the 
former,  as  compared  with  the  feeding  of  com  ensilage  alone 
as  an  essential  additional  constituent  of  the  original  daily 
diet.  The  main  benefit  derived  from  the  addition  of  wheat 
shorts  to  the  daily  fodder  rations,  consisted,  evidently,  in 
the  improved  appearance  of  the  cows,  in  the  improvement 
of  the  milk,  and  in  an  increased  value  of  the  manure  re- 
sulting. 
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The  quality  of  milk  was  oot  perceptibly  cbaoged,  as  &r  as 
ihe  density  and  the  amount  of  fat  moos  concerned^  with  the 
exception,  when  a  liberal  amount  of  shorts  were  fed.  None 
of  the  mean  results  obtained  after  feeding  ensilage  have  been 
below  the  lowest  results  before  its  introduction  in  the  daily 
diet. 

In  stating  the  composition  of  milk,  only,  with  reference  to 
water,  solid  matter  and  fat,  it  has  been  by  no  means  as- 
sumed,—  in  following  thereby  the  common  usage, —  that  the 
infonnation  regarding  these  points  suffices,  under  all  circum- 
stances, to  establish  the  normal  character  of  a  sample  of 
mUk.  The  total  amount  and  the  relative  proportions  of  the 
various  nitrogenous  constituents  of  the  milk, —  commonly 
stated  by  the  collective  name,  casein, — are  known  to  affect, 
at  times,  seriously  its  character. 

Observations  in  that  direction  quite  naturally  suggest 
themselves  in  the  course  of  our  investigation.  The  results 
thus  far  obtained  are,  however,  for  various  reasons  beyond 
our  control,  not  decisive  enough  to  question,  at  the  present 
stage  of  our  work,  seriously,  the  good  quality  of  the  milk 
obtained  in  connection  with  the  feeding  of  a  moderate  amount 
of  com  ensilage.  The  total  amount  of  nitrogenous  matter 
(crude  casein)  noticed  in  case  of  cow  No.  II.  (May  11  and 
26)  differed  but  slightly  in  different  samples  as  far  as  its 
absolute  quantity  and  the  relative  proportions  of  casein, 
albumen  and  lactoprotein  are  concerned.  The  milk  of  cow 
No.  I.,  the  largest  consumer  of  ensilage,  showed  a  somewhat 
larger  amount  of  total  nitrogenous  matter,  as  compared  with 
that  from  cow  No.  II. ;  and  the  albumen  and  lactoprotein 
showed  a  marked  increase.  Whether  these  results  will 
prove  hereafter  to  be  merely  of  an  incidental  character,  or 
will  have  to  be  ascribed  to  an  excessive  consumption  of  en- 
silage, farther  studies  at  the  earliest  suitable  occasion  are 
designed  to  show. 

The  financial  side  of  the  ensilage  feeding  is  not  discussed 
in  this  connection  on  account  of  the  absence  of  exact  figures 
regarding  the  cost  of  our  ensilage. 

The  analyses  of  the  various  articles  of  fodder  used  in 
above  stated  feeding  experiments,  —  com  ensilage,  timothy 
bay,  wheat  shorts,  and  com  meal, —  are  as  follows :  — 
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ENSILAGE  OF  CORN  IN  TASSEL. 
[Sample  taken  fi-om  Silo  when  opened,  April  29tb.] 


it 

Conatltaents  (In 
lbs.)  In  a  Ton 
of  2,000  lbs. 

Hi 

ill 

s 

Moisture  at  100°  C,      . 
Dry  Matter,    .... 

86.88 
13.12 

1,737.6 

2G-2.4 

. 

- 

Analysis  of  Dry  Matter, 
Crude  Ash 

'•     Cellulose.     . 

••Fat,      ...        . 

•«     Protein    (Nitrogenous 

Matter),  .        .        . 

Non-nitrogenous    Extract 

Matter,        .... 

100.00 

6.89 

83.66 

3.88 

12.58 

42.99 

2.000.0 

137.8 

673.2 

77.6 

251.6 

859.8 

484^70 
58.20 

188.67 

576.06 

72 
75 

78 

67 

.2 

100.00 

2.000.0 

1,302.63 

- 

4 

The  silo  which  furnished  this  ensilage  has  been  described 
in  the  first  Annual  Report  of  the  station.  The  fodder  com 
which  filled  the  silo  was  well  tasselled  out,  and  had,  a  few 
days  previously,  suffered  from  a  severe  frost  on  the  night  of 
September  3d ;  it  had  been  cut  into  pieces  from  two  to  three 
inches  in  length,  before  it  had  been  tramped  down,  covered 
and  subjected  to  a  pressure  of  sixty  pounds  to  a  square  foot 
of  surface.  The  silo  was  opened  for  the  use  of  its  contents 
on  April  29th.  The  color  of  the  ensilage  was  dark  yellow- 
ish green ;  it  had  an  acid  taste  and  odor.  On  the  top  of  the 
mass  and  around  its  sides  could  be  noticed,  for  some  inches 
in  thickness,  some  mould.  The  main  bulk  of  the  mass  — 
judging  from  the  opinion  expressed  by  many  visitors 
to  the  station,  who  claimed  to  bo  familiar  with  the  usual 
appearance  of  corn  ensilage  —  corresponded  evidently  with 
a  large  proportion  of  the  ensilage  fed  during  the  past. 

A  comparison  of  the  above  stated  analysis  of  the  dried 
ensilage,  with  an  analysis  of  the  frost-bitten  corn  fodder 
collected  at  the  time  the  silo  was  being  filled,  shows  a 
decrease  of  non-nitrogenous  constituents,  except  in  the  case 
of  fat ;  and  a  decided  increase  in  nitrogenous  matter  (crude 
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protein).  The  nutritive  properties  of  the  com  fodder  had 
been  greatly  modified  in  consequence  of  its  treatment  in  the 
bUo;  its  nutritive  ratio  (i.  e.,  relation  of  nitrogen-contain- 
ing food  constituents  to  non-nitrogen-containing  constitu- 
ents) had  been  raised  to  that  of  our  better  grasses. 

This  result  is  not  an  exceptional  one  in  character;  it  b 
only  marked  in  degree^  judging  from  well-endorsed  observa- 
tions in  competent  hands  ebewhere,  and  is  cooperated  in  the 
case  of  all  kinds  of  ensilage.  Yet  these  changes  in  quality 
are  accompanied  by  a  considerable  destruction  of  valuable 
organic  matter.  The  fact  that  the  nitrogenous  constituents 
(crude  protein)  resist  better  the  destructive  influences  in  the 
ordinary  silo^  than  the  non-nitrogenous  plant  constituents, 
as  starch,  sugar,  cellulose,  etc.,  is  the  real  cause  of  the  al- 
teration in  the  nutritive  character  of  the  fodder,  in  conse- 
quence of  our  present  management  of  the  silo.  An  analy- 
sis of  the  liquid,  which,  under  a  partial  pressure  upon  our 
ensilage,  accumulated  upon  the  cleaned  floor  of  the  silo, 
admits  of  no  other  explanation. 

The  investigation  of  the  production  of  a  good  ensilage, 
together  with  a  determination  of  cost  as  compared  with  hay, 
will  be  resumed  at  an  early  date. 

Liquid  of  Ensilage  taken  from  the  Bottom  of  the  Silo, 
Specific  gravity  at  20^  C,  1.025 ;  102.5  grams  of  solution 
required  }  gram  of  carbonate  of  soda  for  its  neutralization. 

Moisture  at  100°  C, 81^2 

Dry  matter, 18.38 

100.00 
Analysis  of  Dry  Matter. 

Sesquioxide  of  iron, .04 

Calcium  oxide, .85 

Magnesium  oxide, 1.07 

Phosphoric  acid, .20 

Potassium  oxide,     ...                ....  .81 

Sodinm  oxide, .16 

Nitrogen, .59 

Of  the  nitrogen  found  in  the  liquid  .246  parts  was  present 
in  form  of  soluble  albuminoids  and  .344  parts  in  form  of 
ammonia  compounds.  The  liquid  contained  from  three  to 
four  per  cent,  more  of  solid  matter  than  the  original  com 
fodder. 
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CORN  FODDER  (Frost-bitten). 

(in  tassel). 

[From  Experimontal  Plats  of  the  Station,  1883.] 


1^ 

if! 

Pounds  Digest- 
ible In  a  Ton 
of  3,000  lbs. 

5^i 

1 

1 

Moisture  at  100*  C, 

Dry  Matter,    .... 

8.83 
91.17 

100.00 

4.86 

29.05 

2.06 

8.63 

65.40 

176.6 
1,823.4 

2,000.0 

97.2 

681.0 

41.2 

172.6 

1,108.0 

- 

- 

Analysis  of  Dry  MaUer. 

OadeAsh,     .... 

•'      Cellulose,    . 

**      Fat,      .... 

"      Protein    (Nitrogenous 

Matter),    .... 
Non  -  nitrogenous      Extract 

Matter,        .... 

418.32 
30.90 

126.00 

742.36 

72 
75 

73 

67 

•  1 

Total,      .... 

100.00 

2,000.0 

1,317  68 

- 

This  com  fodder  served  for  the  production  of  the  previ-^ 
ously  described  corn  ensilage.  Its  firost-bitten  condition, 
and  half  mcUured  stage  of  growth^  have,  no  doubt,  seriously 
affected  the  quality  and  quantity  of  the  ensilage. 


TIMOTHY  HAY. 
[Fkom  tlie  Experimental  Farm,  1883.] 


III 


I 

o 


Moisture  at  100®  C, 

Dry  Matter,    •       .       .       . 

Analysis  of  Dry  Matter. 

Crude  Ash,     .       .        .        . 

"      Cellulose,    . 

••      Fat,      .... 

*'       Protein  (Nitrogenous 

Matter),      .        .        •        . 
Non  -  nitrogenous      Extract 

Matter,       .... 


8.70 
91.30 


174.0 
1,826.0 


100.00 

4.04 

86.69 

2.12 


7.24 
60.01 


2,000.0 

80.8 

731.8 

42.4 

144.8 

1,000.2 


Total, 


100.00 


2,000.0 
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The  hay  was  harvested  in  July,  after  blooming.  The 
sample  was  taken  from  the  bam  in  November.  The  article 
can  scarcely  be  called  a  fair  average  quality  of  its  kind. 

CORN  MEAL. 

[From  John  L.  Hollbt,  South  Amherst,  Mass.] 

Ninety-two  per  cent,  passing  through  mesh  144  to  square  inch. 


H  ■ 

hi 

m 


u 


!« 


Moisture  at  100°  C, 

Dry  Matter,    .... 

Analysis  of  Dry  Matter, 

Crude  Ash,     .... 

"      Celluloae,    . 

«      Fat,     .... 

**      Protein    (Nitrogenous 

Matter),      .... 
Kon  -  nitrogenoos      Extract 

Matter,        .... 

Total,      .... 


18.85 
86.45 


271.0 
1,729.0 


100.00 

1.42 
2.64 
4.24 

10.40 

81.80 


2,000.0 

28.4 
52.8 
84.4 

208.0 

1,626.0 


17.95 
64  45 

176.80 

1,528.44 


100.00 


2,0000 


1,787.64 


84 
76 

85 

94 


A  fair  article  of  its  kind. 


WHEAT  BRAN. 
[Prom  John  L  Hollbt,  South  Amherst,  Mass.] 
Hdrty-ihree  per  cent,  passed  through  mesh  144  to  the  square  inch 

and  June). 


(Ma^ 


Moisture  at  100®  C, 

Dry  Matter,    .        .        .        . 

Analysis  of  Dry  Matter. 

Crude  Ash,    .... 

*•      Cellulose,    . 

**      Fat,     .... 

**      Protein   (Nitrogenous 

Matter),      .        .        .        . 
KoD  -  nitrogenous      Extract 

Matter,        .        .        .        • 


Total, 


12.08 
87.92 


100.00 

7.92 

18.72 

8.81 

15.67 

58.88 


100.00 


241.6 
1,758.4 


2,000.0 

158.4 

274.4 

76.2 

813.4 

1,177.6 


2,000.0 


^1  . 
SI 


64.88 
60.96 

275.79 

942.08 


5*1 

t  So 


20 
80 

88 

80 


to 
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This  quality  of  wheat  bran,  which  is  of  a  fair  composi- 
tion, has  been  used  in  the  previously  described  feeding  ex- 
periments. 


2.    Notes  on  Feeding  Experdibnts  with  Gluten  Meal 
AS  A  Constituent  of  the  Daily  Diet  of  Milch  C!ows. 

The  experiment  was  instituted  for  the  purpose  of  study- 
ing the  effect  of  gluten  meal  as  a  constituent  of  the  daily 
diet  of  milch  cows,  on  the  quantity  and  the  quality  of  milk 
obtained,  as  well  as  on  the  cost  of  its  production  under  sev- 
eral specified  circumstances.  The  same  cows  which  served 
in  the  previous  trial  with  corn  ensilage,  Indian  meal,  wheat 
bran  and  hay,  were  used  in  that  with  gluten  meal. 

The  observations  extended  over  a  period  of  three  months* 
The  third  period  of  feeding  was  not  extended  beyond  two 
weeks,  on  account  of  the  bad  influence  of  a  too  liberal  suj)- 
ply  of  nitrogenous  constituents  in  the  daily  diet,  during  very 
warm  weather,  on  the  general  condition  of  the  cows. 

The  mode  of  feeding  was  essentially  the  same  as  reported 
on  previous  occasions.  The  gluten  meal  was  fed  with  an 
equal  weight  of  wheat  bran  to  compensate  its  deficiency  in 
phosphates  of  lime  and  magnesia,  and  to  render  it  more  pal- 
atable. The  designed  amount  of  both  substances  was  in 
each  instance  mixed  and  moistened,  and  fed  in  two  meals 
during  milking ;  the  hay  followed,  mornings,  noons  and  after 
milking  evenings ;  care  being  taken  to  ascertain  by  weight, 
before  and  after  meals  the  exact  amount  consumed. 

The  composition  and  the  general  character  of  the  gluten 
meal  is  described  in  a  few  subsequent  pages.  The  cost  of 
the  daily  fodder  rations  used  in  these  experiments,  are  basec^ 
on  our  local  market  prices :  gluten  meal,  $22.50 ;  wheat 
bran,  $23,  and  hay  $15  per  ton.  Corn  meal  has  cost,  during 
our  trials,  $28  per  ton.  It  has  been  the  aim,  in  our  subse- 
quent statement  of  results,  to  render  prominent  the  control- 
ling influence  of  the  daily  yield  of  milk  on  its  cost  under  a 
corresponding  system  of  feeding.  It  will  be  noticed,  in  our 
trials,  that  under  nearly  identical  conditions,  as  far  as  kind 
of  fodder  and  period  of  milking  are  concerned,  the  milk  of 
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one  cow,  as  compared  with  that  of  another  one,  may  cost  the 
owner  of  the  animals  firom  forty  to  ninety  per  cent,  and 
more  in  one  case  than  in  the  other.  A  careful  comparison 
of  the  subsequent  detailed  statement  of  our  late  experiment 
witb  the  previous  one,  tends  to  show  that  a  good  gluten  meal, 
at  the  stated  cost,  ought  to  be  considered  a  valuable  addi- 
tion to  our  commercial  concentrated  fodder  articles.  The 
rations  fed  during  the  first  feeding  period  and  at  the  close  of 
the  experiment  (IV.  Period),  deserve  from  a  standpoint,  a 
trial  on  the  part  of  dairymen.  Our  results  were  satisfactory 
as  £Eff  as  the  yield  of  milk  of  a  good  quality  is  concerned. 

I.  —  Recobd  of  Meua. 


riEDnroa.) 


July  1-8, 
8-15,       . 
15-22.      . 
2i.29.      . 
29-Aug.  6, 


Fbbd  CoirauiCBD 
(LBS.)  PSK  Oat. 


8i 


^ 


t 


20 
20 
20 
20 
20 


MOK  PMODDOlIt 
(l.lt.)mDAT. 


IS 

14f 


124 
13 

18 
134 


25f 
27f 

2ef 

27| 

28^ 


23.97 
23.97 
23.97 
23.97 
23.97 


li 


782} 
782J 
782J 
762J 
795 


Amount  of  Digestible  Matter  oontained  in  the  Food  consumed. 


AMOUNT  OP  PODDEB 

CONSUMED    DUBINO    THE 

In  PERIOD. 


lld|  lbs.  Glotea  Meal. 
113}  lbs.  Shorts, 
700  lbs.  Hay.    . 
ToUl.     .        . 


Total  Dry 
Matter. 


100.46 
101.84 

626.15 


828.45 


DlOBSTIBLB  MaTTBI. 


Protein. 


26.44 
20.25 
35.99 


82.68 


Carb. 
Hydrates. 


62.15 

54.93 

358.64 


475.72 


Fat 


3.40 
4.34 
8.53 


16.27 


CO 
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Analyses  of  MiUc 

July  13. 

Jaly». 

JnlySB. 

Aag.4. 

Water.    . 

. 

88.15 

87.30 

87.40 

87.92 

Solids,    . 

. 

11.86 

12.70 

12.60 

12.08 

Fat  (in  solids), 

•        •        • 

8  28 

3.14 

3.48 

3  20 

Cost  of  Fodder  Consumed  during  the  1st  Feeding  Period, 

113f  lbs.  Gluten  Meal, tl  27 

113f  lbs.  Shorts, 1  81 

700   lbs.  Hay, 5  25 

Total,  927 J  lbs $7  8;^ 

Daily  produce  of  milk, 26.7  lbs.,  18.36  qU. 

Cost  of  daily  fodder, 22.4  cents. 

Cost  of  fodder  per  quart  of  milk, 1.68  cents. 


Record  of  Melia  - 

-  Continued 

r«ED  COMSCMSD 
(LBS.)  FSB  DAT. 

Milk  Pbodcois 

(LM.)  riB  DAT. 

Amount  of  dry  Tec- 
eUble  matter  con- 
tained In  the  dally 

(Ibi.). 

1 

8 
•< 

FEEDING  (SO 

|l 

1 

ji 

1 

1 

1 

H 

Aug.  6-12,        . 

61 

Si 

\^ 

144 

l^ 

28 

26.60 

777 

12-19,     . 

6J 

Si 

19f 

15 

13 

28 

26.33 

782 

19-26,     . 

6i 

Si 

16* 

13f 

\^ 

21\ 

23.10 

795 

26-Sept.  2,      . 

6i 

Si 

19f 

14 

I2f 

26? 

26.33 

827J 

Amount  of  Digestible  Matter  contained  in  the  Feed  consumed. 


AMOUNT  OF  FODDER 

Total  Dry 
MaUer. 

1                 DIQBSTIBLB  MaTTBB. 

|l 

(JONSDMED    DDEISQ    THE 
2d  PERIOD. 

Protein. 

Garb. 
Hydratea. 

FaL       1 

1 

182  lbs.  Gluten  Meal,        .' 
91  lbs.  Shorts, . 
617  lbs.  Hay,     . 

160.74 

81.46 

462.46 

704.66 

43.69 
16.21 
26.68 

113.83 

43.94 
266.11 

6.46 
8.47 
6.30 

Total 

86.48 

422.88 

16.22  1 

' 
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AnalyHs  of  Milk,  Aug,  11. 

Water, 87.15 

Solids,   .        .        .        .        • 12.86 

Fat  (in  solids), 3.49 

Cost  of  Fodder  consumed  during  the  2d  Feeding  Period. 

182  lbs.  Glaten  Meal, 12  04 

91  lbs.  Shorts, 1  05 

517  lbs.  Hay,              8  88 

Total.  790  lbs., W  97 

Cost  of  fodder  per  day, 24.9  cents. 

Average  prodaoe  of  milk  per  day,                      .  27.36  lbs.,  13.68  quarts. 
Cost  of  fodder  per  quart  of  milk, 1 82  cents. 


Beeord  of  Melia  ^  Continued. 


rssooiod.) 


Sept.  2-9, 
9-16, 


Fiao  CoMsmuD 
(LBS.)  FKB  Oat 


i 
J* 


6* 


i 


14f 


Milk  Pboduobd 

(LBS.)  PBB  DAT. 


12 


I 


12 
lOf 


26^ 
22f 


nn 


lUU 


24.50 
23.97 


n 


784 
815 


AnumtU  of  Digestible  Matter  contained  in  the  Food  consumed. 


AMOUirr  OF  FODDEB 

ToUlDiy 
Msttsr. 

DIOBSTIBLX   MATTBB. 

coHsmnw)  during  the 
Sd  pebiod. 

VtoMu. 

Csrb. 
Hydrates. 

Fst. 

91  lbs.  Gluten  Meal, 
91  lbs.  Shorts, . 
196  lbs.  Hay,     .        .       . 

80.87 

81.56 
175.32 

2185 
16.21 
10.08 

56.92 

43.94 

100.80 

2.73 
3  47 

2.89 

1 

Total,     .... 

237.25 

48.14 

201.16 

8.59 

1 

J 

Water,  . 
Solids,  . 
Fat  (hi  solids). 


Analysis  of  Milk,  Sept.  10. 


87.60 

12.40 

8.55 
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Cost  of  Fodder  consumed  during  the  3d  Feeding  Period, 

91  lbs.  Gluten  Meal, |1  0.2. 

91  lbs.  Shorts,  . 
196  lbs.  Hay,       . 


Total,  878  lbs 

Cost  of  fodder  per  day. 

Average  produce  of  milk  per  day. 

Cost  of  fodder  per  quart  of  milk. 


24.3  lbs 


1  0& 
1  47 

$3  54 


25.3  cents. 
,  12.15  quarts. 
2.08  cenU. 


Record  of  Melia- 

-  Concluded 

. 

P«ED  CoirsinnD 

(LM.)  PSB  DAT. 

MlUCFlODUCSD 

(LBS.)  PKK  DAT. 

Iflli 

1 

FEEDING  (4.) 

ll 

1 

ll 

i 

1 

1 

Wnu. 

Sept.  16-23,     . 

28  to  Oct.  1,  . 

Si 

19.4 
20.0 

12.86 
13.36 

11 
12 

28.86 
25.36 

28.42 
23.97 

845 
790- 

Amount  of  Digestible  Matter  contained  in  the  Food  consumed. 


AMOUNT  OF  FODDEB 

CONSITMED    DUSINO    THE 

4th  PERIOD. 


Total  Dry 
Matter. 


45.5  lbs.  Gluten  Meal, 
45.5  lbs.  Shorts, 
276    lbs.  Hay,  . 
Total,     . 


40.18 

40.73 

246.88 

327.79 


DlQEOTZBLB  MaTTU. 


Protein. 


10.93 

8.11 
14.19 


38  28 


Carb. 
Hydrates. 


Fat. 


28.46 

21.97 
141.41 


191.84 


1.37 
1.73 
3.36 


6.46 


i     • 


Analyses  of  Milk, 


Water,  . 
Solids,  . 
Fat  (in  solids). 


Sept  17. 


87.48 

12.52 

3.26 


Septao. 


87.56 

12.44 

8.14 
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Oo9t  of  Fodder  consumed  during  the  4ih  Feeding  Period, 

45.5  lbs.  Glaten  Meal, tO  61 

45J5  lbs  Shorts,        ....                ...  62 

276     lbs.  Hay, 2  07 

Total,  867     lbs.,  $3  10 

Cost  of  fodder  per  day, 22.  U  cents. 

Average  production  of  milk  per  day,  .                .    24.6  lbs.,  12.32  quarts. 
Cost  of  fodder  per  quart  of  milk, 1.8  cents. 


•II  —Record  of  Kelue  Mat. 


Fbbd  Comscmed 

(LM.)  FES  DAT. 

Milk  Pioddckd 

(LBS.)  FEB  DAT. 

rill 

1 

FEEDING  (L) 

i 

O 

1 

r 

1 

I 

i 

Wuu. 

July  1-8, 

8-15, 
15-22, 
22-29,       . 
29  to  Aug.  5,    . 

H 

Si 
3i 

H 

3J 
Si 
Si 

20 
20 
20 
20 
20 

10 
10 

^ 

19 
19i 

17f 

23.97 
23.97 
23.97 
23.97 
23.97 

925 
917 
900 
892 
937 

Amounl  of  Digestible  Matter  contained  in  the  Food  consumed. 


AMOUNT  OF  FODDER 

Total  Dry 
Matter. 

DlOBSTIBLB   MaTTBB. 

1 

COBSUMED    DURING    THE 
Ut  Pbbiod. 

Protein. 

Carb. 
Hydrates. 

Fat.       1 

113}  lbs.  Gluten  Meal,      . 
113}  lbs.  Shorts, 
700  lbs.  Hay,   . 

100.46 
101.84 
626.15 

26.44 
20.25 
35.99 

62.15 

54.93 
358.64 

8.40 

4.34 
8.53 

r  ^ 

Total,     .... 

828.45 

82.68 

475.72 

16.27 

J 
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Analyses  Oj 

f  Milk. 

JalylS. 

July  a. 

JvijX. 

Water, 

. 

87.11 

86.78 

86.49 

Solids,        .       . 

. 

12.89 

13.27 

18.51 

Fat  (in  solids),  . 

. 

8.86 

3.61 

4.01 

Cost  of  Fodder  consumed  during  the  1st  Feeding  Period. 

113}  lbs.  Gluten  Meal, tl  27 

113f  lbs.  Shorts, 1  31 

700    lbs.  Hay, 6  25 

Total,  927}  lbs.,   ...  17  83 

Daily  produce  of  milk, 18.63  lbs.,  931  quarts. 

Cost  of  fodder  per  day, 22.4  cents. 

Cost  of  fodder  per  quart  of  milk, 2.41  cents. 


Beeord  of  Nellie  May  —  Continued. 


FSED  COVtXTMRD 
(LBS.)  FKB  DAT. 

(LBS.)  FEB  DAT. 

mi 

1 

< 

RKDIHO  (9.) 

ii 

1 

1 

1 

i 

Wbbks. 

Aug.    5-12,     . 

12-19,     . 
19-26.     . 
26  to  Sept.  1, . 

6J 

H 

6i 

3J 

3i 

20 
20 
l^ 
20 

^ 

8 
8* 

8 
8 
7 
74 

164 
164 
15 
15? 

26.86 
26.86 
26.86 
26.86 

945 
945 

960 
977 

Amount  of  Digt 

istibU 

ilfa^ 

r  conU 

%ined  i 

In  the 

Foodi 

zonsumed 

AMOUNT  OF  FODDER 

Total  Dry 
Mstter. 

DiOESTIBLB   ILlTTKB. 

•  3 

CONSUMED    DURING    THE 
2D  PERIOD. 

Protein. 

Csrb. 
Hydrmtes. 

Fat. 

182  lbs.  Gluten  Meal, 
91  lbs.  Shorts, . 
556  lbs.  Hay,     . 

160.74 

81.46 
497.34 

43.69 
16.21 

28J^9 
88.49 

113i53 

43.94 

284.86 

442.63 

5.45 
3.47 
6  78 

1 

1     ^ 

ToUl,     .... 

739.54 

15.70 

i-" 
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Water,  . 
Solids,  . 
Fat  (in  solids), 


Cost  of  Fodder  consumed  during  the  2d  Feeding  Period. 

182  lbs.  Gluten  Meal, $2  04 

91  lbs.  Shorts, 1  06 

W6  lbs.  Hay, 4  17 

Total,  829  lbs., $7  26 


Cost  of  fodder  per  day. 

Average  produce  of  milk  per  day. 

Cost  of  fodder  per  quart  of  milk, 


.     25  93  cents. 

15.9  lbs.,  or  7  9.5  quarts. 

.      3.38  cents. 


Record  of  Nellie  May  —  Continued. 


Fkkd  Coir«ui»D 

(LBS.)  PCX  DAT. 

Milk  Pbodccid 

(lbs.)  FEB  DAT. 

Jllll 

< 

FEEDIXO  (a.) 

1 

ll 

1 

1 
1 

I 

Wbkec 

8ept2.8,      .        . 
8-15.      . 

6* 
6| 

18f 

8* 
7* 

7* 

^ 

15| 
13? 

i 

'     28.95 
I      28.95 

955 

985 

Amount  of  Digestible  Matter  contained  in  the  Food  consumed. 


AMODST  OF  rODDEB 

Total  Dry 
Matter. 

DlOB«TIBLB   MATTKK. 

•  j 

(X)N8UMED    DURING    THE 
tt>  PERIOD. 

Proteiii. 

CBfb. 
Hyd  rates. 

Fat 

s 

91  lbs.  Gluten  Meal,      . 
91  lbs.  Shorts, 
270  lbs.  Hay,    .        .        . 

80.37 
81^ 

239.52 

21.86 
16.21 
13.88 
51.94 

66.92 

43.94 

139.27 

240.13 

2.73 
3.47 
3.29 
9.49 

9H 

Total, 

401.45 

' 
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AnahfwU  of  MUh  Bepi.  10. 

Water, 85.18 

SoUdfl 14^2 

Fat  (in  solids), 4.59 

Co9t  of  Fodder  oonamned  during  the  3d  Feeding  Period. 

91  lbs.  Glatea  Meal, tl  03 

91  lbs.  Shorts, 1  05 

270  lbs.  Hay, 2  03 

ToUl,   452  lbs 94  10 

Average  produce  of  milk  per  day,  .    14.18  lbs.,  7.09  qaarts. 

Cost  of  fodder  per  day, 29.8  oenta. 

Cost  of  fodder  per  quart  of  milk, 4.18  oenta. 


Beoord  of  NelUe  May — Concluded. 


FlKD  COVflOXSD 

(LBS.)  rn  Oat. 

(LB..)  rm  DAT. 

till 

1 

FEBDIHO  (4.) 

ii 

1 

|l 

1 

1 

1 

n 

WUKS. 

Sept  15-22,    . 
22-29,    . 

8J 

17f 
20 

64 

^ 

6» 

14? 

21.67 
23.97 

I.OBJ 
1^ 

Amount  of  Digestible  Mailer  contained  in  the  Food  eoneumed. 


AMOUNT  OF  FODDBB 

Total  D17 
Matter. 

DIOBSTIBLB  MaTTBB. 

1  ^ 

OONSUHEO     DURWa    THB 
4n  PERIOD. 

Piotaln. 

Garb. 
Hjdratea. 

Fat. 

45|  lbs.  Gluten  Meal,    . 
45|  lbs.  Shorts,       . 
274    lbs.  Hay,  .       .        . 

40.18 

40.78 

246.09 

826.00 

10.98 

8.11 

14.84 

28.46 

21.97 
140.88 

1.37 
1.73 
8.84 

Total, 

83.88 

190.81 

6.44 

) 
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Analysa  of  MiXk. 


••ptlT. 

••ptML 

SoUdi, 

Fat  (in  solids),     .                       .... 

85.04 

14.96 

4.36 

85.93 

14.08 

4.45 

Cwi  of  Fodder  eomttmed  during  ike  4th  Foeding  Period. 

45}  lbs.  Glaten  Meal fO  51 

45}  lbs.  Shorts,  ....  ...         59 

274    lbs.  Hay,     •       .       •       •  ....      S  06 

Total,  365  lbs., |3  09 

ATerage  prodaoe  of  milk  per  day,      p       •       •    13.46  lbs.,  6.82  quarts. 

Cost  of  fodder  per  day, 22.1  cents. 

Coil  of  fodder  per  quart  of  milk, 8.25  cents. 


in.  — Record  of  Faibt. 


nsDmo  (1.) 


July  1-8,      . 

8-15,    . 

15-22,     . 

22-29,     . 

29-Aag.4, 


Fkbo  CoxmcsD 

(LM.)  FEB  DAT. 


81 


8i 


20 
20 
20 
20 
20 


Mils  PioDOcn> 

(LM.)  F«B  DAT. 


I 


10^ 
lOf 
10* 
lOf 


94 

10 

9f 
9 


I 


19f 
21 
20f 
194 


23.97 
23.97 
23.97 
23.97 
23.97 


907 
927 

912} 

902 

935 


Digitized  by 


Google 


52 


Experiment  Station  Report. 


Amount  of  Digestible  Matter  contained  in  the  Fodder  consumed. 


AMOUNT  OP  FODDER 

Total  Dry 
Matter. 

DioBSTiBLS  MA-nnu 

•1 

CONSUMED    DUKINO    THE 
18T  PERIOD. 

Protein. 

Carb. 
Hydratea. 

Fat 

» 

llSf  lbs.  Gluten  Meal,      . 
113]  lbs.  Shorts, 
700  lbs.  Hay,   . 

100.46 

101.84 
626.16 

26.44 
20.25 
85.99 

62.15 

54.93 

358.64 

3.40 

4.34 

8.53 

16.27 

1^ 

Total,     .... 

828.45 

82.68 

475.72 

- 

Analyses  of  Milk. 


JoIyW. 


July  33. 


July  38. 


Aair.4. 


Water,  . 
Solids,  . 
Fat  (in  solids), 


87.05 

12.95 

3.76 


86.42 

13.58 

3.73 


86.82 

13.18 

3.67 


86.79 

13.21 

3.81 


Cost  of  Fodder  consumed  during  the  1st  Feeding  Period. 

113|  lbs.  Gluten  Meal, -1127 

llSf  lbs.  Shorts, 1  81 

700   lbs.  Hay, 5  25 


Total,  927J  lbs.,       .        . 

Average  produce  of  milk  per  day, . 

Cost  of  fodder  per  day,    . 

Cost  of  fodder  per  quart  of  milk,    . 


.  17  83 

20.1  lbs.,  10  quarts. 
22.4  cents. 
2.24  cento. 


Becord  of  Fairy  - 

-  Continued 

Fkbd  CoirsirMKD 

(LB8.)  FEB  DAT. 

Milk  Pboducxd 

(LBS.)  PCB  DAT. 

lllll 

1 

FEEDING  (8.) 

1^ 

5 

1 

ii 

i 

1 

\t 

Aug.    4-11,      . 

6i 

81 

20 

l^ 

H 

20 

26.86 

942 

11-18,       . 

6i 

81 

20 

10» 

^ 

20f 

26.86 

952 

18-25,     • 

6i 

8i 

19f 

^ 

9 

18f 

26.26 

965 

25-Sept.  1,      . 

6i 

8t 

19^ 

10 

8^ 

18| 

26.67 

\m 
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AimmiU  of  Digestible  Matter  contained  in  the  Fodder  consumed. 


AMOUNT  OF  FODDES 

ToUlDry 
Hatter. 

DlQEATtBLK  MATTBB. 

si 

* 

OONSDMED    DURIXa    THE 
Sd  PEBIOD. 

Protoia. 

Ctrt. 

rat 

182  lbs.  Glaten  Meal, 
91  lbs.  Shorts, . 
654  lbs.  Hay,      . 

160.74 

81.46 

A96M 

43.69 
16.21 
28.48 
88.38 

113.83 

43.94 

283.83 

441.60 

5.45 

8.47 

675 

15.67 

■ 

Total,     .... 

737.75 

i 

Water,  . 
Solids,  . 
Fat  (in  solids), 


Analysis  of  Milk,  Sept.  II. 


86.39 

13  61 

3.91 


Cost  of  Fodder  consumed  during  the  2d  Feeding  Period. 

182  lbs.  Glaten  Meal, t2  04 

91  lbs.  Shorts, 1  05 

554  lbs.  Hay, 3  79 


Total,  827  lbs., 


•6  88 


Arerage  produce  of  milk  per  day. 

Cost  of  fodder  per  day. 

Cost  of  fodder  per  quart  of  milk. 


19.5  lbs.,  9.75  quarts. 
24.6  cents. 
2.52  cenU. 


Record  of  Fairy  —  Continued. 


FuED  CovaomD 

(LM.)  PU  DAT. 

Milk  Pbodccbd 
(LBS.)  nut  Day. 

1 

< 

FEEDOrOd.) 

V 

1 

|l 

1 

1 

1 

>5 

Wnn. 

Sept  1^, 

n 

6i 

20 

n 

^ 

18 

29.71 

\m\ 

8-15,        . 

H 

6* 

164 

H 

^ 

17 

26.65 

1000 
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Amount  of  Digestible  Matter  contained  in  the  Fodder  eotieumed. 


AMOUNT  OP  FODDER 

ToUlDrjr 
MMtw. 

DlOBSTIBU   BlATTBB. 

J 

CONSUMED    DURING    THB 
8d  period. 

Protein. 

CartK 
Hydratos. 

rat 

?  « 
>« 

91  lbs.  Gluten  Meal, 
91  lbs.  Shorts, 
251  lbs.  flay,     . 

80.37 

81.56 

224.52 

21.86 
16,21 
12.90 

56.92 

43.49 

12859 

2.73 
8.47 

3.06 

1 

1 ;. 

) 

Totol,     .... 

386.45 

60.96 

229  45 

9.26 

AnalysU  of  Milk  BepL  10. 

Water, 86.60 

Solids, 1.06 

Fat  (in  solids), .       .  IJBS 

Coat  of  Fodder  ooneumed  during  the  3d  Feeding  Period. 

91  lbs.  Glaten  Meal, |1  02 

91  lbs.  Shorts 1  06 

251  lbs.  Hay, 1  88 

Total,  433  lbs., |3  96 

Arerage  produce  of  milk  per  day,       •       •       .   14.68  lbs.,  7.34  quarts. 

Cost  of  fodder  per  day, 28.2  oents. 

Cost  of  fodder  per  quart  of  milk, 3.84  cents. 


Becord  of  Fairy —  Concluded. 


FSBD  Oovsciuo 
(LBS.)  PKB  Oat. 

Milk  PwccotD 
(LB..)  pu  Oat. 

till 

Itlli 

1 

PEEDINO  (4.) 

1^ 

1 

ll 

! 

! 

1 

n 

WOBf. 

Sept  15-22,     . 
22-29,     . 

81 

20 

10 

^ 

9 

18f 
19 

21.96 
23.97 
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AmoufU  of  Digesiible  Matter  eorUained  in  the  Fodder  consumed. 


AMOUNT  OF  FODDEB 

DrostmLB  Mattbb.           | 

OOSSUMEO     DUEUIO   THB 
4n  PERIOD. 

Total  Dry 
lUttv. 

Pnltte. 

Ctrb. 
nydntat. 

Fat 

45)  lbs.  Gloten  Meal,      . 
45)  lbs.  Shorts, 
S691b0.Ha7,     . 

40.18 

40.78 

240.62 

10.98 

8.11 

1838 

28.46 

21.97 

187.81 

1.87 
1.78 
8.28 

►  Of 

•• 

Total,     .... 

821.68 

82.87 

188.24 

6.88 

' 

Anaty$i8  of  Milk. 


8«pC.». 


Water,  . 
Solids,  .       . 
Fit  (in  Botida), 


85.99 

14.01 

4.11 


Co9t  of  Fodder  Contumed  during  the  4th  Feeding  Period. 

45i  Iba.  GlQten  Meal, 10  51 

45)  Iba.  Shorts, 52 

269   lbs.  Hay, 2  02 

Total,  360  lbs., «8  05 


ATerage  produce  of  milk  per  day. 

Cost  of  fodder  per  day. 

Cost  of  fodder  per  quart  of  milkt 


18^  Ibs^  9.45  qnarts. 

21.8  cents. 

.      2.81  oents. 
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GLUTEN  MEAL. 

[From  Chicago  Sogar  Reflning  Compan  j.] 
Eighty-five  per  cent,  passsed  through  mesh  144  to  square  inch. 


I 

III 

ill 

5^i 

i 

1 

Moistare  at  100^  C, 

Dry  Matter,    .... 

11.68 
88.32 

233.6 
1,766  4 

. 

- 

>! 

Analysis  of  Dry  Matter. 

Crude  Ash 

*•     Cellulose,     . 

"     Fat,      .... 

"     Protein    (Nitrogenous 
Matter),    . 
Non  -  Ditrugenous      Extract 

Matter,        .... 

100.00 

0.79 
0.77 
3.94 

28.24 

66.26 

2,0000 

15.8 
15.4 

78.8 

564.8 
1,825.2 

5.24 
59.89 

408.08 

1,245.69 

34 
76 

85 

94 

100.00 

2,000.0 

1.790.90 

J 

The  gluten  meal  is  obtained  as  a  by-product  in  the  manu- 
facture of  starch  and  glucose  from  com.  It  consists  mainly 
of  the  germs  of  the  latter,  with  more  or  less  skin  parts  and 
starch.  The  supply  of  tliis  substance  has  acquired  consider- 
able proportions  in  consequence  of  the  recent  development 
of  the  glucose  industry  in  this  country. 

Examinations  of  samples  from  various  sources  have  de- 
monstrated its  highly  nitrogenous  character,  and  left  but 
little  doubt  about  its  value  for  feeding  purposes  under  suit- 
able circumstances.  For  details  in  this  direction  I  refer,  as 
far  as  my  own  observations  and  statements  are  concerned,  to 
Bulletin  I.,  page  11,  and  Bulletin  V.,  page  5,  or  the  First 
Annual  Report.  The  variations  noticed  in  composition  are 
in  the  main  evidently  caused  by  modifications  in  the  manu- 
facturing process,  —  a  circumstance  by  no  means  an  excep- 
tional one,  as  far  as  the  gluten  meal  is  concerned ;  for  all 
our  valuable  refuse  materials  for  fodder,  as  brans,  oil-cakes, 
etc.,  suffer  from  the  same  influence.  The  sample  which 
served  for  our  feeding  experiments,  and  frunished  the  ma- 
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terial  for  the  above  analysis,  was  obtained  by  the  following 
process,  according  to  the  kind  communication  of  Dr.  A. 
Behr,  the  superintendent  of  the  Chicago  Sugar  Refining 
Company:  "The  process  mostly  followed  in  starch  and 
glucose  works  for  the  separation  of  starch,  includes  the  use 
of  caostic-soda  for  dissolving  the  gluten  (nitrogenous  con- 
stituents of  the  corn).  Our  process  difiers  in  these  particu- 
lars, that  we  do  not  use  any  caustic-soda  at  all,  and  that  we 
separate  the  germs  of  the  com  before  it  is  finally  ground  up. 
The  consequence  is,  that  gluten  meal  contains  no  caustic- 
soda  or  sodium-salts,  and  is  comparatively  poor  in  fat,  — 
this  being  for  the  greater  part  removed  with  the  germs. 
The  way  we  proceed  is  briefly  as  follows :  The  water  as  it 
comes  from  the  mills  and  carries  the  fine  starch  and  gluten 
'  in  suspension,  is  run  over  long  slightly  inclined  troughs,  the 
ordinary  '<  Starch-Tables.**  Here  the  heavy  starch  settles, 
while  the  lighter  particles,  small  starch,  gluten,  fibre  and  fat 
are  carried  away  with  the  water.  This  mixture  is  allowed 
to  settle  in  large  vats,  the  clear  water  di*awn  ofi*,  and  the 
residue  dumped  into  filter  presses.  The  press  cakes  are 
dried  in  steam  driers,  ground  up  in  mills,  and  in  this  form 
make  the  gluten  meal." 

The  calculation  of  the  digestible  portion  of  the  gluten- 
meal  is  based  on  that  noticed  in  corn-meal,  in  actual  feeding 
tests.  The  numerical  relations  between  the  digestible  amount 
of  nitrogenous  constituents  and  of  carbohydrates  or  non- 
nitrogenous  constituents  in  the  above  sample  of  gluten  meal 
(1:2.92),  corresponds  quite  closely  with  that  in  a  fair 
sample  of  pease ;  its  mineral  constituents  are,  however,  but 
one-fifth  of  that  of  the  latter. 

The  article  is  ofiered  for  sale  by  the  carload  in  bulk  at 
$21  per  ton,  or  $22.50  in  bags,  at  Boston  railroad  depots ; 
similar  charges  have  been  made  in  Springfield. 

The  analyses  of  Wheat  Bran  and  Timothy  Ilay,  below 
stated,  refer  to  the  materials  used  in  this  experiment. 
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WHEAT  BRAN. 

[Prom  John  L.  Hollst,  Soath  Amherst.  Mms.] 

13.71  per  cent,  passed  through  mesh  144  to  square  inch. 


1 

^•1 
III 

Hi 

» 

Moisture  at  100^  C,       . 
Dry  Matter,    .... 

10.48 
89.62 

209.6 
1.790.4 

. 

. 

Analysis  of  Dry  MaUer. 

Grade  Ash 

"       Cellulose,   . 

•*       Fat,     .... 

••       Protein  (Nitrogenous 

Matter,       .... 
Non  -  nitrogenous      Extract 

Matter,       .... 

100.00 

6.98 

10.20 

4.77 

20.24 

67.81 

2,000.00 

139.6 

204.0 

96.4 

404.8 

1,166.2 

40.80 
76.32 

866.22 

924.96 

20 
80 

88 

80 

•• 

100.00 

2,000.0 

1.398.3 

- 

The  article  Bold  at  $23  per  ton  at  the  mill. 

TIMOTHr  HAY. 
[From  the  groonds  of  the  Experiment  Station,  Jane  20, 1884.] 


1 

6 

^•1 
lit 

£ 

Moisture  at  100°  C, 

Dry  Matter,    .... 

10.66 
89.46 

211.0 
1,789.0 

. 

- 

' 

Analysis  of  Dry  MaUer. 

Grade  Ash,     .... 

«*       Cellulose,    . 

•*       Fat,     .... 

•*       Protein  (Nitrogenous 

Matter,       .... 
Non  -  nitrogenous      Extract 

Matter,       .... 

100.00 

4.69 

29.21 

2.66 

9.02 

64.43 

2,000.0 

93.8 

684.2 

63.0 

180.4 

1.088.6 

838.84 
24.38 

102.83 

686.82 

68 
46 

67 

63 

.1 

100.00 

2.000.0 

1.161.87 

- 

The  grass  was  cut  at  the  close  of  the  blooming  period, 
and  the  hay  is  a  fidr  article  of  its  kind. 
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SUMMARY  OP  THE  INFLUENCE  OP  FEED  ON  THE 
COMPOSITION  OP  MILK. 


NSLUB  MAT.*- Breed,  gnule  ATnbire;  age,  4  yeen;  dropped  laH  adf  Febw 

1,1884. 


TW 

M_ 

OoivotiTiov  or  Milk. 

iMAMAtn 

JMaaj 

Mom. 

FBSD. 

Tfeldof 
Milk. 

Wal«. 

Total 
SoUds. 

Fftt 

SoUdi 

1M4. 

f 
4  qts.  Indian  meal   and   haj 
all  ihe  woald  eat. 

10 

16 
16 

Ibe. 

M 
M 

87.67 
87.18 
87.09 

12.43 
12.82 
12.91 

8.71 
8.82 
3.87 

8.72 
9.00 
9M 

}J 

5J  Ibf .  meal  and  10  Ibe.  haj,    • 

14 

•< 

87.33 

12.67 

3.66 

9.11 

18, 
21 

4  Ibf .  meal  and  17  Ibe.  bar,     . 

14 
14 

•< 
M 

87  A5 
87.02 

12.36 
12.98 

3.97 
8.99 

8J8 
8.99 

Vv    S^ 

J  81  Ibe.  meal.  8  lbs.  hay  and  40 
Ibe.  ensilage. 

16 

« 

87.00 

13.00 

3.81 

8.19 

7. 

16 

M 

87  00 

12.91 

3.91 

9X0 

M, 

1  8i  Ibe.  meal,  8  Ibe.  haj  and  40 
Ibe.  ensilage. 

10 

•< 

87.43 

12.67 

9M 

8.71 

», 

81  Ibi.  meal,  8  Ibe.  hay  and  60 

Ibe.  ensllnge. 
81  Ibe.  meal,  8  Ibe.  hay  and  60 

Ibe.  ensilage. 
81  Ibe.  meal,  8  Ibe.  hay  and  60 

Ibe.  enMlage. 
61  Ibe.  meal,  8  Ibe.  hay  61  ttw. 

shorts  and  40  Ibe.  ensilage. 

10 

«« 

87.89 

12.61 

8J0 

BSi 

». 

15 

t* 

87.19 

12.81 

8.68 

9.18 

a. 

10 

M 

87.37 

12iS3 

3.68 

8.95 

}1M   W, 

ao 

4< 

86.89 

13.11 

8.81 

9.30 

SO. 

61  Ibe.  meal  and  20  lbs.  hay,     . 

18 

« 

87.20 

12.80 

8.83 

897 

28, 

P.\  Ihs.  wheat  shorts,  8i  Ibe. 
gl  Liten  meal  and  20  lbs.  hay. 

19 
19 
18 

<« 
U 

8711 
86.73 
86.49 

12.89 
13.27 

3.86 
3.61 
4.01 

9.03 
9.66 
9.60 

Ai«.     4. 

2i   Ibi.  wheat  shorts,  81  lbs. 

c^  11  tm  meal  and  20  lbs.  hay. 
p,y  IM.  wheat  shoru.  61  lbs. 

gluten  meal  and  20  lbs.  nay. 

171 

« 

86.77 

13.23 

Am 

9.22 

11, 

17 

U 

86.76 

13.26 

406 

9.19 

Sept  10. 

G^    |ht.  shorts,  61  lbs.  glaten 

TTiriil  and  20  lbs.  hay. 
d}   1^1.  shorts,  81  lbs.  gluten 

£Dc&land201bs.  hay. 

16 

U 

86.18 

14.82 

4J» 

10.23 

17, 

12 

•4 

86.04 

14.96 

4.36 

lOJO 

», 

14 

M 

86.92 

14.08 

4.46 

9.68 

FAIBY. 

—Breed,  grade  Ayrshire;  age,  5  years ;  dropped  last  calf  Feb.  26, 1884. 

UM. 

April    8, 

r  4  qts.  meal  and  all  hay  aatanal  1 

19  Ibe. 

87.46 

12M 

833 

9.21 

11, 

would  eat. 

19     ** 

87/J7 

12.33 

3.20 

9.13 

14, 

4  qts.  meal  and  all  hay  animal 
would  eat. 

19     •* 

87  JM 

12.46 

8.34 

9.1S 

w. 

61  Ibe.  meal  and  16  Ibe.  hay,     • 

19     " 

87^ 

12.72 

3.49 

9.23 

18. 

6   lbs.  meal  and  17  lbs.  hay,     • 

19     «- 

87  92 

12.08 

3.32 

8.76 

^       21, 

6  Ibe.  meal  and  17  lbs.  hay,     . 
(6    Iba.  meal,  8  Ibe.  hay  and  40) 

19     « 

87Ji9 

12.41 

3.64 

8.77 

MV     3, 

19     •* 

87.16 

12.84 

4  08 

8.76 

7, 

Ibe.  ensilage. 
61  lbs.  meiiC8  lbs.  hay  and  40 
lbs.  ensilage. 

19     •* 

86.99 

13  01 

388 

9.13 

12, 

19     - 

86.84 

13.16 

3.93 

9.13 

20, 

61  lbs.  meal,  7  Ibe.  bay  and  60 

19     •• 

87.33 

12.67 

8.60 

9.07 

23, 

lbs.  ensilage. 
61  lbs.  DMMir,  7  lbs.  hay  and  60 

lbs.  ensilage. 
61  lbs.  com  meal.  61  lbs.  shorts, 

7  lbs.  hay  and  60Tbe.  ensilage. 

19     •* 

87.66 

12.45 

3.29 

9.16 

26, 

181   ** 

87.67 

12.43 

3.37 

9.06 

Joe  10, 

20     •• 

87.10 

12.90 

ZM 

9.29 

16 

21     « 

86.60 

13.40 

8.83 

9JJ7 

», 

61  Iba.  meal  and  20  Ibe.  hay,    . 

20     •• 

87.86 

12.64 

8.69 

9M 

Digitized  by 


Google 


60 


Experiment  Station  Report. 


F  AIRT  —  Concluded. 


FEED. 

Pally 

Held  of 

Milk. 

CoMPounoir  or  if  ilk. 

Tkab  avd 

MOKTH. 

W«t«r. 

Tout 
SoM». 

Fat. 

SoUds 
not 
Fat 

Ang.     4, 

11. 
Sept    10, 

3i  lbs.  sborts,  3J  Ibe.  glaten 

meal  and  20  lbs.  hay. 
3i   lbs.   sborts,  31  lbs.  glaten 

meal  and  20  lbs.  bay. 
31   lbs.  sborts,  6^  lbs.  glaten 

meal  and  20  lbs.  bay. 
ei   lbs.  shorts,  6^  lbs.  glaten 

meal  and  20  lbs.  hay. 
3i   lbs.  sborts,  3^  lbs.  glaten 

meal  and  20  Ibe.  haj. 

21      " 
21      «• 

19      «• 
21      •• 
17     " 
19     " 

87.05 
88.42 

86.79 
88.39 
85.60 
85.99 

12.95 
13.53 

13.21 
13.61 
14.40 
14.01 

3.76 
3.73 

3.81 
3.91 
4.84 
4.11 

9.19 
9.85 

9.40 
9.70 
956 
9.90 

CLARA.  —  Breed,  grade  Ayr8hU« ;  age,  6  years ;  dropped  last  calf  Feb.  26, 1884. 


May 


1884. 

AprU  8, 
11> 
H, 

^?: 
?: 

12, 
20, 
23. 
26, 


4  qts.  meal  and  all  the  bay  the 

animal  would  eat 
'  4  qts.  meal  and  all  the  hay  the 

animal  would  cat. 

\  lbs.  meal  and  15  lbs.  bay,     . 

I  lbs.  meal  and  15  lbs.  hay,     . 

[  lbs.  meal,  7  lbs.  hay  and  30 

lbs.  ensilage. 
6^  lbs.  meal,  7  lbs.  hay  and  30 

lbs.  ensilage. 
6i  lbs.  meal,  7  lbs.  hay  and  30 

lbs.  ensilage. 
6^  lbs.  meal,  7  lbs.  bay  and  30 

lbs.  ensilage. 
6^  lbs.  meal,  7  lbs.  hay  and  30 

lbs.  ensilage. 


16  lbs. 

16  ** 

16  " 

17  *« 
16  " 
15A  " 
15j  «♦ 

15  " 

14  « 

14  " 

13  " 


87.32 

87.39 

87.08 
87  37 
8725 
87.39 

87.20 
87.69 
87.88 
87.97 


11.96 
12.68 

12.61 

12.92 
12.68 
12.75 
12.61 

12.80 
12.31 
12.12 
12.03 


3.27 
3.48 

3.56 

389 
3  73 
3.69 
3.62 

3.66 
3.47 
3.21 
3.47 


869 
9.20 

9.05 

9.03 
8.90 
9.06 
8.99 

9.14 
8.84 
8.91 
8.S6 


MELIA.  — Breed,  Ayrshire;  age,  11  years;  dropped  last  calf  Feb.  15, 1884. 


188i. 

Jcme   16, 

80, 

July    12, 

22, 


Aag. 
Sept. 

Nov. 
Dec. 


4. 

11, 
10. 
17. 

?S: 
1?: 

24, 


Jan.      7» 
15. 


f61  lbs.  meal, 


lbs.  shorts,  6 ) 

lbs.  hay  and  60  lbs.  ensilage.  J 
J  lbs.  meal  and  20  lbs.  hay,     . 
3}  lbs.  sborts,  3^   lbs.  gluten 

meal  and  20  lbs.  bay. 
3i   lbs.  shorts.  S\  lbs.  glaten 

meal  and  20  lbs.  bay. 
3|   lbs.  shorts,  3|  lbs.  gluten 

meal  and  20  lbs.  bay. 
34  lbs.  sborts,  6^   Ibe.  gloten 

meal  and  20  lbs.  hay. 
3|  lbs.  sborts,  8|   lbs.  glaten 

meal  and  20  lbs.  hay. 
3i  lbs.  shorts,  31  Ibe.  meal  and 
^    20  Iba.  hay. 
'31  Ibe.  shorts,  3}  Ibe.  meal,  3| 

lbs.  glaten  meal  and  15  lbs 

hoy. 

3j  Ibe.  shorts,  Sj  Ibe.  meal  and 
15  lbs.  hay. 

31  lbs.  shorts,  81  Ibe.  meal  and ' 
15  lbs.  hay.  ^ 


28  lbs. 

23  " 
27  « 
27  " 

27  " 

27  " 

29  " 

24  «« 
22  " 

25  " 
19  " 

19  " 
22  " 
22  " 
21  " 

20  •« 
16  «« 

16  « 


87.84 

88.29 
88.15 
87.30 

87.40 

87.92 

87.15 
87  60 
87.48 
87J56 
87.66 
87.88 
87.01 
87  27 
87.68 

87.81 
87.49 

88.09 


12.16 

11.71 
11.85 
12.70 

12.60 

12.08 

12.85 
12.40 
12.62 
12.44 
12.34 
12.22 
12.99 
12  73 
12.32 

12.69 
12.51 

11.91 


3.21 

2.99 
3.28 
3.14 

3.48 

3.20 

3.49 
3  55 
3.26 
3.14 
3.39 
3.48 
3.55 
3.49 
324 

3£S 
3.66 


8.95 

872 
8.57 
856 

9.12 

8.88 

9.36 
8.85 
9.26 
9.30 
8.95 
8.74 
944 
9.24 
9.03 

9.11 
8.85 


3.38     SM 
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BESSIE.  — Breed,  gimde  Jersey;  age,  5  yemrs;  dropped  last  calf  Oct.  17, 1884. 


FEED. 

Daily 

TteMof 

Milk. 

CoMPosiTioir  OP  Milk. 

MonB. 

Water. 

Total 
Solkla. 

Fat 

Solidt 
not 
Fat. 

1M4. 

Nov.  18, 
24, 

Dec  5, 
10, 

17. 

24, 
IMS. 

Jul     7, 
16, 

rsj  Ihs.  shorts,  3]  Iba.  meal  and 

16  lbs.  bay. 
^  lbs.  shorts,  3|  lbs.  meal,  3j 

Ilis.  glacen  meal  and  16  lbs.  - 

hay. 
3^  Hm.  shorts,  8i  lbs.  meal,  3i 

lbs.  gluten  meal  and  16  lbs. 

hay. 
31  lbs.  shorts,  Zk  lbs.  meal  and 

15  lbs.  hay. 

r  3i  lbs.  shorts,  8}  lbs.  meal  and ) 

15  lbs.  hay. 
3i  lbs.  shorts,  tk  lbs.  meal  and 
15  lbs.  hay. 

29   lbs. 
21     " 

29     " 
29     '* 

28     - 
27     - 

24     •« 
23     " 

87.06 
87.91 

86.18 
86.99 

87.41 
85.36 

87.26 
87.29 

12.94 
13.09 

13.82 
13.01 

12.59 
14.64 

12.74 
12.71 

4.04 
3.86 

4.02 
3.72 

3.32 
4.75 

3.73 
3.91 

8.90 
9.13 

9.80 
9.29 

9.27 
9.89 

9.01 
8.80 

LABT  HORACE.— Orade  Ayrshire;  age,  6  years;  dropped  last  calf  Oct.  16, 1884. 


ISM. 

Not.   18, 

^       24, 

Dec     6, 

10, 

17. 

24, 


Jan.     7, 
15. 


3 j  Ibfl.  shorts,  8|  lbs.  meal  and 

16  lbs.  hay. 
3|  lbs.  shorts,  3|  lbs.  meal,  3| 

lbs.  gluten  meal  and  20  lbs. 

hay. 
3i  lbs.  shorts,  31  lbs.  meal  and 

19  lbs.  hay. 


'  31  lbs.  shorts,  81  lbs.  meal  and 
19  lbs.  hay.  ^ 

31  lbs.  shorts,  31  lbs.  meal  and 
191ba.hay. 


29 

lbs. 

86  02 

13  98 

4.99 

28 

«i 

87.16 

12.86 

3.65 

83 

<« 

8.1.12 

14.88 

5.10 

34 

i« 

87.20 

12.80 

3.74 

31 

•1 

87  26 

12.74 

3.86 

23 

u 

86.22 

13  78 

4.70 

24 

l< 

87.41 

12.59 

3.64 

24 

M 

87  05 

12.95 

3.95 

8.99 
920 
9.78 
9.06 
8.88 

9.08 


8.95 
9.00 
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Observations  with  Milk. 
I.    Inflwnce  of  Temperature  on  Specific  OravUy. 

Pure  milk  (Lady  Horace) :  Water,  87.17  per  cent. ; 
BolidSy  12.83  per  cent. ;  fisit,  3.69  per  cent. ;  solids  not  fSEit, 
9.14  per  cent. 


Temperatnre,  8^^  0. 

Sp.  Gr. 

,10350. 

^Lactometer,  120. 

u 

11.60 

tt 

1.0844. 

118. 

M 

UP 

u 

1.0338. 

116. 

U 

16JJ<> 

M 

1.0329. 

118. 

M 

19.5« 

tt 

1.0328. 

111. 

M 

22.0 

M 

1.0317. 

109. 

M 

24.0 

U 

1.0314. 

108. 

a 

28^ 

M 

1.0299. 

108. 

M 

80° 

M 

1.0293. 

101. 

Pure  milk:  Water,  87.26  per  cent.;  solids,  12.74  per 
cent. ;  fat,  3.89  per  cent. ;  solids  not  fistt,  8.85  per  cent. 


Temperatare,  7.^  C 

Sp.Gr. 

,,  1.0358. 

Lactometer 

,121. 

tt 

9° 

U 

1.0353. 

u 

121. 

tt 

lO.o 

M 

1.0360. 

«« 

120. 

M 

13.0 

tt 

1.0888. 

tt 

116. 

M 

14." 

tt 

1.0835. 

tt 

115. 

tt 

16." 

M 

1.0332. 

M 

lU. 

tt 

17.0 

tt 

1.0329. 

tt 

lis. 

tt 

19^o 

tt 

1.0320. 

tt 

110. 

« 

21.° 

u 

1.0314. 

tt 

108. 

tt 

2S.O 

M 

1.0311. 

M 

107. 

Pure  milk:   Water,  86.22  per  cent.;  solids,  13.78  per 
fiit,  4.70  per  cent. ;  solids  not  fiit,  9.08  per  cent. 


Temperatare,  ZP  C. 

••  \\P 

••  13JJ« 

••  16.20 

19.8<> 


Sp.  Gr.,  1.0356. 
*•  1.0358. 
1.0350. 
1.0317. 
1.0340. 
1.0329. 
U 


tt 


Lactometer,  122. 

121. 
••  120. 

119. 
-  117. 

118. 
••  110. 


•Tbe  lactometer  nsed  in  these  examinatioiii  li  Mott's  Lactometer,  rerifled  bj  Dr. 
H.  ▲.  Mott  of  New  York  City,  N.  Y. 
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Pare  milk :  Water,  87.41  per  cent. ;  solids,  12.59  per 

cent. ;  fieit,  3.64  per  cent. ;  solids  not  &t,  8.95  per  cent. 

Temperature,  11^^  C.  Sp.  Gr.,  1.0366.  Lactometer,  122. 

••           \M^  •*       1.0360.  ••           120, 

16.0  *       1.0347.  •*           119. 

18.0  -       1.0341.  "           117. 

18.60  ••       li)838.  ••           116. 

Pure  milk:    Water,  87.05  per  cent.;  solids,  12.95  per 
cent. ;  fisit,  3.95  per  cent. ;  solids  not  fistt,  3.00  per  cent. 
Temperature,  12.6<>  G.  Sp.  Gr.,  1.0338.  Lactometer,  116. 

\bP  *•       1.03.S2.  •*  114. 

Pure  milk  (Bessie)  :  Water,  86.99  per  cent. ;  solids,  13.1 
per  cent. ;  fi^,  3.72  per  cent. ;  solids  not  fat  9.29  per  cent. 


Temperature 

,  ^PC 

Sp.  Gr.,  1.0363. 

Lactometer,  121. 

u 

11.0 

u 

1.0360. 

120. 

M 

UJbP 

M 

li)341. 

117. 

M 

HP 

M 

li)336. 

116. 

M 

19.6« 

tt 

1.0332. 

114. 

M 

21.4® 

M 

1.0323. 

•*           111. 

M 

24.9<» 

U 

1/)311. 

107. 

M 

27.60 

a 

1.0299. 

103. 

M 

80.O 

M 

1.0293. 

"           101. 

Water,  87.41  per  cent. ;  solids,  12.59  per  cent. ;  fat,  3.29 
per  cent. ;  solids  not  fat,  9.30  per  cent. 


Temperatare 

,   5PC. 

Sp.  Gr.,  1.0365. 

Lactometer,  126. 

M 

SJb^ 

M 

1.0362. 

124. 

M 

9P 

M 

1.0362. 

124. 

•• 

12P 

«« 

1.0363. 

••           121. 

U 

UP 

M 

1.0341. 

"           117. 

M 

17P 

tt 

1.0341. 

117. 

« 

20.O 

U 

1.0329. 

113. 

M 

21.^ 

M 

1.0326. 

112. 

M 

23.60 

U 

1.0317. 

109. 

Water,  85.33  per  cent. ;  solids,  14.67  per  cent. ;  fat,  4.75 
per  cent. ;  solids  not  fat,  9.92  per  cent. 


Temperature, 

,   l^C. 

Sp.  Gr.,  1.0871. 

Lactometer,  127. 

tt 

6JbP 

u 

1.0366. 

125. 

M 

9P 

M 

1.0366. 

126. 

u 

IIP 

a 

1^)362. 

124. 

M 

18.6<> 

« 

1.0366. 

122. 

M 

16JJ« 

M 

1X844. 

118. 

M 

19.6 

u 

1.0329. 

"           113. 
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Water,  87.27  per  cent. ;  solids,  12.73  per  cent. ;  fet, 
3.73  per  cent. ;  solids  not  fat,  9.00  per  cent. 

Temperature,  11.6°  C.  Sp.  Gr.,  1.0356.  Lactometer,  122. 

14.9<*  "      1.0850.  "            120. 

*•           16.5°  *•      1.0344.  "            118. 

"            18.0  '•      1.0341.  *'            117. 

Water,  87.32  per  cent. ;  solids,  12.68  per  cent. ;  fat,  3.91 
per  cent. ;  solids  not  fat,  8.77  per  cent. 

Temperature,  13.5°  C.  Sp.  Gr.,  1.0335.  Lactometer,  115. 

15.°  "      1.0835.  *•  116. 

Pure  milk  (Melia)  :  Water,  87.27  per  cent. ;  solids, 
12.73  per  cent. ;  fat,  3.49  per  cent. ;  solids  not  fat,  9.24 
per  cent. 


Temperature 

9.°  C. 

Sp 

Gr. 

,  1.0341. 

Lactometer, 

117, 

cc 

11.°  C. 

ti 

1.0338. 

ct 

116. 

«i 

14.8° 

•« 

1.0332. 

ct 

114. 

M 

18.° 

ct 

1.0323. 

tt 

111. 

«1 

20J5° 

cc 

1.0320. 

»t 

110. 

•• 

22.° 

u 

1.0320 

u 

110. 

t« 

26.° 

4« 

1,0308. 

cc 

106. 

t< 

27.° 

tc 

1.0302. 

M 

104. 

ct 

29.5° 

CC 

1.0293. 

t4 

101. 

Water,  87.67  per  cent. ;  solids,  12.33  per  cent. ;  fat,  3.24 
per  cent. ;  solids  not  fat,  9.09  per  cent. 


Temperature 

.   5.° 

C. 

Sp 

.Gr. 

,  1.0356. 

Lactometer,  122. 

cc 

8.8° 

cc 

1.0353. 

121. 

«4 

12.° 

CC 

1.0341. 

117. 

u 

14.° 

cc 

1.0335. 

115. 

M 

16.6° 

«c 

1.0332. 

114. 

CC 

17.° 

cc 

1.0329. 

113. 

u 

19.6° 

•c 

1.0317. 

109. 

u 

20.5° 

•c 

1.0314. 

108. 

Water,   87.31   per  cent. ;   solids,    12.69   per  cent. ;  fat, 
3.57  per  cent. ;  solids  not  fat,  9.12  per  cent. 

Temperature,   0.5°  C.  Sp.  Gr.,  1.0356.            Lactometer,  122. 

6.6°  "      1.0858.                    "           121. 

"             8.*^  "      1.0350.                    "           120 

••           10.°  *•      1.0860.                    "           1-20. 

•*           12.5°  ••      1.0841.                    *•           117. 

"           16JJ°  "      1,0882.                    ••           114. 

"           19.®  ••      1.0817.                     -           109. 
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Water,  87.32;  per  cent.;  solids,   12.68  per  cent;  fat, 
3.66  per  cent. ;  solids  not  fistt,  9.02  per  cent. 


Temperature,  12.°  C. 

Sp.  Gr.,  1.0382. 

Lactometer,  114. 

14° 

"      1.0329. 

113. 

16.5<^ 

-      1.0326. 

112. 

17.70 

-      1.0323. 

111. 

Water,  88.07  per  cent. ;  solids,  11.93  per  cent. ;  fiEit,  3.33 
per  cent. ;  solids  not  &t,  8.60  per  cent. 

Temperature,  ISP  C.  Sp.  Gr.,  1.0311.  Lactometer,  107. 

UP  -      1.0311.  ••  107. 


Mixed  Molk  from  Seteral  Cows. 

I.    Water,  87.50  per  cent. ;  solids,  12.50  per  cent. ;  fet, 
3.43  per  cent. ;  solids  not  fi&t,  9.07  per  cent. 

Temperature,  12.<>  C.  Sp.  Gr.,  1.0350.  Lactometer,  120. 

14.6°  "      1.0347.  "           119. 

16.6°  "      1.0344.  "           118. 

17.°  •*      1.0338.  ••           116. 

18.°  "      1.0336.  "           116. 

n.    T^ater,   85.70  per  cent. ;  solids,  14.30  per  cent. ; 
&t,  4.90  per  cent, ;  solids  not  fat,  9.40  per  cent. 

Temperature,  12.°  C.  Sp.  Gr.,  1.0362.  Lactometer,  124. 

14.°  '•  1.0356.  "  122. 

16.°  "  1.0345.  "  118. 

••           17.°  *•  1.0336.  "  115. 

19.°  "  1.0329.  "  113. 

22.°  ••  1.0323.  "  111. 

27.°  "  1.0306.  "  105. 

m.    Water,  86.50  per  cent;  solids,   13.50  per  cent.; 
&t,  3.88  per  cent. ;  solids  not  fat,  9.62  per  cent. 


Temperature 

,  11.7°  C. 

Sp.Gr 

.,  1.0366. 

Lactometer, 

125. 

u 

13.° 

•t 

1.0359. 

t« 

123. 

u 

14.° 

u 

1.0353. 

it 

121. 

u 

16.° 

M 

1.0360. 

c« 

120. 

M 

16. 

M 

1.0347. 

It 

119. 

M 

18.° 

M 

1.0343. 

tt 

118. 

M 

19.2° 

tt 

1.0340. 

«t 

117. 

«4 

20.° 

a 

1.0338. 

M 

116. 

W 

21.° 

4* 

1.0330. 

Ct 

114. 

U 

21.6° 

M 

Ii)3d0. 

4* 

114. 
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IV.  Water,  85.90  per  cent. ;  solids,  14.10  per  cent.  \ 
&t,  4.65  per  cent. ;  solids  not  &t,  9.45  per  cent. 

Lactometer,  124. 

121. 
••  119. 

118. 
«  114. 

lis. 

••  llL 

••  109. 

V.  Water,  86.84  per  cent.;  solids,  13.66  per  cent.; 
fat,  3.93  per  cent. ;  solids  not  fat,  9.73  per  cent. 


Temperatare 

,  11  °  c. 

Sp.  Gr. 

,  1.0362. 

u 

18.0 

u 

1.0363. 

M 

IbP 

M 

1.0347. 

M 

le-s^* 

u 

1.0343. 

M 

19.0 

« 

1.0332. 

W 

21.0 

w 

1.0328. 

M 

22.0 

« 

1.0328. 

M 

25.<* 

M 

1.0317. 

Temperature,  11.^  C. 

Sp.Gr 

,  1.0371. 

Lactometer,  127. 

M 

13.6° 

u 

1.0371. 

127. 

U 

IbP 

M 

1.0362. 

•♦           124. 

•« 

16.5° 

M 

1.0366. 

••           122. 

U 

18.° 

M 

1.0363. 

«            121. 

M 

21.° 

M 

1.0341. 

117. 

M 

23.° 

U 

1X1336. 

115. 

a 

25.° 

a 

1.0326. 

••            112. 

VI.    Water,  84.87  per  cent. ;  solids,  15.13  per  cent, 
fat,  5.49  per  cent. ;  solids  not  fet,  9.64  per  cent. 

Lactometer,  123. 


Temperatare,  11.°  C. 

13.° 

14.6° 
««  170 

-  I8.60 


Sp.  Gr.,  1.0369. 

1.0350. 

-       1.0347. 

1.0338. 

••       1.0338. 


120. 
119. 
116. 
116. 


Pure  Mtt.tt  (Massacjhusetts  Agmcultubal  College) 

Sp.  Gr. 


Temperature,  21.°  C. 

••  14.0 

10.° 


,  1.032. 
1.033. 
1.036. 
1.0365. 


Lactometer,  110. 
114. 
••  120. 

-  122. 


Increasing  temperatare  of  same :  — 

Temperature,  14.0  a  Sp.  Gr.,  1.0345. 

•«  19.0  «       1.0330. 

•  21.0  ••       1.0325, 


Lactometer,  116. 
~  114. 

"  112. 
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n.    Influenoe  of  Water  on  the  Oompoaitum  of  MHJc. 

Milk  from  Lady  Horace :  Water,  87.05  per  cent. ;  solids, 
12.95  per  cent. ;  fistt,  3.95  per  cent. ;  solids  not  fistt,  9.00  per 
cent. 

Added  water  until  the  lactometer  stood  at  100  at  15^  C., 
or  U.5  per  cent. 

Water, 88.89  per  cent 

SoUdfl, 11.11       •• 

Fat  (in  solids), 8.81       •• 

Solids  not  fat, 7.80       •• 

Milk  from  Bessie :  Water,  87.29  per  cent. ;  solids,  12.71 
per  cent. ;  fat,  3.91  per  cent. ;  solids  not  fistt,  8.80  per  cent. 

Added  water  until  the  lactometer  stood  at  100  at  15^  C, 
or  15.4  per  cent. 

Water,     ..••.*••••  89.08  per  cent. 

Solids, 10.97 

Fat  (in  solids), 8.81       «• 

Solids  not  fat, 7.66 

Milk  from  Melia :  Water,  88.09  per  cent. ;  solids,  11.91 
per  cent. ;  fat,  3.33  per  cent. ;  solids  not  fi&t,  7.58  per  cent. 

Added  water  until  the  lactometer  stood  at  100  at  15^  C, 
or  8.7  per  cent. 

Water, 88.91  per  cent 

SoHds, 11.09 

Fat, 8.12       •* 

SoUdsnotfat, .  7.97       •* 

Pore  milk— 1.032  specific  gravity  at  21<^  C,  110<^  lacto- 
meter. 

S}  per  cent  of  water  added  21.o  C  1.0815  Sp.  6r.,  or  108  Lactometer. 

6}      "  a  -     21.0  1.080  "         104 

10      -  «•  «     21.^  1.029  "         100  •* 

16|    -  *  "     auo  L027  ••  9i  •• 
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HE.     Influence  of  Skimming  on  the  Specific  Ghravity  of 

Milk. 


Fresh  genuine  milk  stood  at  — 

23  °  C. 

1.0300  Sp.  Gr.,  or  104  Lactometer. 

19° 

1.0815         •*  .       108 

14° 

1.0820         "         110          " 

After  skimming : 

^ 

90  c. 

1.0860  Sp.  Gr.,  or  124  Lactometer. 

18° 

1.0860         ••         120 

28° 

1.0850         "         120          •• 

3.     Notes  on  Feeding  Experiments  with  Pigs. 

The  experiment  described  in  a  few  subsequent  pages  is  the 
first  of  a  series  planned  for  the  purpose  of  studying  the  com- 
parative feeding  value  of  skim-milk  and  of  creamery  butter- 
milk, in  connection  with  corn  meal  for  the  production  oi 
pork.  To  secure  a  suitable  basis  for  the  work,  it  was  de- 
cided to  ascertain  first  the  facts  regarding  the  results  oi 
feeding  equal  measures  of  skim-milk  and  of  buttermilk,  with  a 
corresponding  weight  of  corn  meal  in  both  cases.  The  skim- 
milk  was  obtained  from  the  dairy  of  the  college  and  the 
station ;  the  buttermilk  from  the  factory  of  the  Amherst  Co- 
operative Creamery  Association.  The  skim-milk  was  rated 
at  two  cents  per  gallon,  and  the  creamery  buttermilk  1.37 
cents  per  gallon,  —  the  contractor's  price.  Com  meal  was 
bought  at  $28  per  ton.  Several  analyses  of  both  kinds  o\ 
milk,  and  the  mean  of  three  analyses  of  the  com  meal  fed 
during  the  experiment,  are  stated  further  on. 

The  skim-milk  contained  about  2.5  per  cent,  more  solid 
matter  than  the  creamery  buttermilk,  a  circumstance  due, 
most  likely,  to  the  access  of  some  water  from  the  first  wash- 
ing of  the  butter. 

Six  pigs,  from  forty  to  fifty  pounds  in  weight  (Berkshires) , 
secured  from  the  college  farm,  were  used  for  the  experiment ; 
three  of  them  were  fed  with  skim-milk  and  corn  meal  (Lot 
A),  and  three  with  creamery  buttermilk  and  corn  meal 
(Lot  B) .     Each  of  the  two  lots  consisted  of  ore  barrow  and 
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two  sows ;  the  former  (m.)  gave  in  both  lots  the  best  re- 
sults. The  animals  were  fed  alike,  in  the  following  way : — 
One-third  of  the  daily  ration  of  milk  was  fed  with  one-half 
of  the  daily  ration  of  com  meal  at  six  o'clock,  a.  m.  ;  one- 
third  of  Uie  milk  at  twelve  o'clock,  u. ,  without  any  meal ;  and 
the  remaining  third  part  of  milk  with  one-half  of  the  meal  at 
six  o'clock,  p.  M.  Whenever  the  previous  feed  was  consumed 
some  hours  before  a  succeeding  feeding  time,  the  amount  of 
daily  fodder  was  gradually  increased.  This  rule  of  feeding 
was  carried  out  during  the  entire  trial  and  suffered  only  a 
temporary  modification  in  consequence  of  a  few  short  peri- 
ods of  very  hot  weather. 

At  the  beginning  of  the  experiment  about  two  ounces  of 
com  meal  were  fed  for  every  quart  of  milk,  and  subsequently 
three  ounces  for  every  quart.  This  proportion  of  com  meal 
to  nlilk  produced  better  results  in  the  case  of  buttermilk 
(Lot  B)  than  in  the  case  of  skim-milk  (Lot  A) ,  consid- 
ering the  larger  amount  of  solid  matter  contained  in  the 
latter. 

Nearly  one-fourth  of  the  solid  matter  noticed  in  the  skim- 
milk  shows  no  return  of  a  proportionate  increase  in  live 
weight,  as  will  be  found  on  comparing  the  subsequent  de- 
tailed record.  The  total  live  weight  and  dressed  weight  of 
both  lots  of  animals  differ  only  two  to  four  pounds  fix)m  each 
other,  —  the  buttermilk  leading.  The  cost  of  fodder  per 
pound  of  dressed  pork  produced,  amounts  in  Lot  A  (skim- 
milk)  to  5.8  cents,  and  in  case  of  Lot  B  (buttermilk)  to 
4.6  cents. 

This  difference  in  cost  corresponds  quite  closely  with  the 
difference  in  cost  of  the  two  kinds  of  milk.  The  dressed 
pork  was  sold  at  1\  cents  per  pound.  The  value  of  manure 
produced  will  be  reported  on  some  later  occasion,  when 
actual  values  can  be  presented. 

The  investigation  is  continued.  Two  breeds — Berkshire 
and  Chester  —  are  already  on  trial  to  turn  to  account  the 
information  received  in  the  first  experiment. 


Digitized  by 


Google 


70 


JEaiperiment  Station  Report. 


.  t 


[A.] 

Skw-wlk  iXD  Corn  Mbal. 

L 


TMMD  (kmtlUMED, 

Weight  or 

Animal 

PERIODS. 

DaOy  InoMM 

IfMl  (OSt.) 

SUm-mnk 
(qt») 

OU.) 

iiiLhreWdglit 

May  21-31,      .       .       .       . 

100 

58 

m 

6«.| 

01b8.llOZS. 

June    1-9, 

182 

54 

1    '•      0  " 

9-17,      . 

128 

48 

67' 

0    **    16    " 

17-24,      . 

152 

50 

79f 
89} 

1    "     13    " 

24-80,      . 

160 

54 

1   **     7   ** 

July    1-7,       . 

210 

70 

101 

1  "  10  •* 

7-14,      . 

210 

70 

111 

I      U          3      M 

14-22,     . 

288 

96 

124 

1   ••   14  " 

22-29,     . 

252 

84 

140 

2  «•     4  ** 

29-Aug.  6, 

228 

76 

147 

I     U        Q    U 

Aug.    6-12,     . 

180 

60 

156 

1   *•     5  •* 

12-19,     . 

252 

84 

170 

1   "   16  " 

19-26,      . 

252 

84 

188 

1   '•   16  - 

26-Sept  2,      , 

258 

86 

188 

0  '•   11   - 

Sept.   2-9,       . 

281 

77 

202 

2  *•     0  •• 

9-16,      . 

294 

98 

217 

2   "     24" 

16-22,     . 

210 

70 

228| 

1   -  16  " 

Total  amount  of  feed  consumed  from  May  21  to  Sept.  22, 1884, — 
221  lbs.  Corn  Meal,  equal  to  dry  matter,    ....     189.57  Ibsu 
1,219  qts.  Skim-milk,  equal  to  dry  matter,    .        .       .       .     256  45  lbs. 

Total  amount  of  dry  matter, 454.02  lbs. 

Live  weight  of  animal  at  beginning  of  esperiment,    .        .       44.76  lbs. 

Live  weight  at  time  of  killing, 228.76  lbs. 

Live  weight  gained  daring  experiment,       .       •       .       •     184.     lbs. 

Dressed  weight  at  time  of  killing, 181.76  lbs. 

Loss  in  weight  by  dressing,  •        •        •       47  lbs.,  or  20.5  per  cent. 

Dressed  weight  gained  during  experiment,         •       •       •     146.     lbs. 


Cost  of  feed  consumed  during  the  experiment,  -* 
221  lbs.  Com  Meal,  at  1.4  cents,   •       •        •        • 
805  gals.  Skim-milk,  at  2  cents  per  gal.. 


$3  09 
6  10 

f9  19 


454  lbs.  of  dry  matter  fed,  produced  184  lbs.  of  live  weight,  and  146 
lbs.  of  dressed  weight  2.47  of  dry  matter  yielded  1  lb.  live  weight ; 
and  8.11  lbs.  of  dry  matter  yielded  1  lb.  dressed  weight. 

Cost  of  feed  for  production  of  1  lb.  dressed  pork,  6.3  cents. 
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[A.] 
SKU-muE  AHD  CoBN  MsAL — ConUnoed. 


TEMO  OOXiUMD.        1 

Anlnul 

IKRIODS. 

DofljIaerMM 

]CMl(on.) 

SUm-mllk 

(IbO 

inliTtWolclit. 

May  21-81 

100 

68 

644 

01b«.12ozf, 

June  1-9, 

I 

»        • 

182 

64 

77 

1    •*    11    " 

9-17.      . 

192 

64 

n 

1    «      7    a 

17-24,      . 

162 

60 

1   -     8  - 

24-80,      . 

160 

64 

109 

1  •*  10  - 

My    1-7,       .        , 

210 

70 

1214 

1   -   12  " 

7-14,      .        , 

210 

70 

180 

I   «*     6  " 

14-22,      . 

288 

96 

141 

1    u       9    a 

22-29,      . 

262 

84 

164 

1   «*   18  " 

29-Aiig,6, 

228 

76 

162 

1     a       8    " 

Aug.  5-12,      . 

180 

60 

167 

0  *•   10  " 

12-19,      . 

262 

84 

179 

1  "  11  " 

19-26,      . 

262 

84 

190 

1  -  11  " 

26-Sept2, 

268 

86 

198 

0  -     7  - 

Sept.  2-9,*^    . 

294 

98 

211 

2  "     8  " 

9-16,     . 

294 

98 

221 

1  «     8  u 

16-22,      . 

210 

70 

280{ 

1   "     7  " 

Total  amoont  of  feed  oonsamed  from  May  21  to  Sept.  22, — 
S26|  lbs.  Corn  Meal,  eqaal  to  dry  matter,  ....     197.92  lbs. 
1,256  qts.  Skim-milk,  equal  to  diy  matter,  •       •       •       •     268.21  lbs. 

Total  amount  of  diy  matter, 461.18  lbs. 

lire  weight  of  animal  at  beginning  of  experiment,  •       •      64.60  lbs. 

Lire  weight  at  time  of  killing, 280.26  lbs. 

LiTe  weight  gained  during  experiment,       •       •       •       •     176.76  lbs. 

Dresaed  weight  at  time  of  killing, 196.     lbs. 

Losa  in  weight  by  dressing,  ....   86.26  lbs.,  or  16.3  per  cent 
Dreaaed  weight  gained  during  experiment,  •       •       •       •     148.84  lbs. 

Cost  of  feed  consumed  during  the  experiment,  — 

226}  lbs.  Com  Meal,  at  1.4  cento  per  lb., f  3  17 

814  gals.  Skim-milk,  at  2  cento  per  gain ^  23 

f9  46 

461  lbs.  of  dry  matter  fed,  produoed  176.76  lbs.  of  lire  weight;  and 
148.84  lbs.  of  dressed  weight  268  lbs.  of  dry  matter  yielded  1  lb.  live 
weight;  and  8.06  lbs. dry  matter  yielded  1  lb.  dressed  weight 

Cost  of  fised  for  production  of  1  lb.  of  pork,  6.4  cents. 
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[A] 
Skim  Mux  and  Corn  Meal  — Concluded. 

in. 


FUD  COVSUMBD. 

w«igiitor 

Animal 

PEBIODS. 

D«n7  IncTBMe 

Meftl(osfl.) 

Rfcltn«mnfc 
(«tt.) 

(n».) 

InlireWdgliL 

May  21-31,      .       .        . 

100 

58 

504 

01bs.l5oz8. 

June    1-9, 

132 

54 

74 

1    "    12    " 

9-17,      . 

192 

64 

85 

1   "   10  •* 

17-24,      . 

195 

65 

97 

1    "    11    " 

24-30,      , 

195 

65 

114 

2   "     5   •* 

July    1-7, 

210 

70 

1274 
1454 

1   "   14  •* 

7-14,      . 

252 

84 

2  "     9   " 

14-22,      . 

294 

98 

163 

2  **     8  •* 

22-29,      . 

294 

98 

181 

2  «     9  •* 

29-Aug.  6. 

294 

98 

2004 
2l4 

2   "    18   " 

Aug.    5-12,      . 

294 

98 

1   "    15   ** 

12-19,      • 

294 

98 

236 

3   "     1   - 

19-26,      . 

294 

98 

2501 

\ 

2   "     1   " 

26-SepL  2, 

300 

100 

257 

I     U       Q    U 

Sept   2-9, 

336 

112 

281 

3   "     9   " 

9-16,      .       . 

336 

112 

293 

1   "    12   « 

16-22,      .        , 

240 

80 

308 

\ 

2   "     7   '• 

Total  amount  of  feed  consumed  from  May  21  to  Sept  22,— 
265}  lbs.  Corn  Meal,  equal  to  dry  matter,  •        •       .        •     231.78  lbs. 
1,452   qts.  Skim-milk,  equal  to  dry  matter,  .       •        •       •     304.29  lbs. 


Total  amount  of  dry  matter,  • 


536.07  lbs. 


Lire  weight  at  beginning  of  experiment,     •       •       •       •       50.50  lbs. 

Live  weight  at  time  of  killing, 308.50  lbs. 

Live  weight  gained  during  experiment,       •       •       •        •     258.     lbs. 

Dressed  weight  at  time  of  killing, 257.25  lbs. 

Loss  in  weight  by  dressing,  •       •       •         51.25  lbs.,  or  16.64  per  cent 
Dressed  weight  gained  during  experiment,  •       .       •       •     215.15  lbs. 


Cost  of  feed  consumed  during  experiment,-* 
265|  lbs.  Com  Meal,  at  1.4  cents  per  lb.,      • 
863    gals.  Skim-milk,  at  2  cents  per  gal.,     • 


f3  72 
7  26 

f  10  98 


586  lbs.  of  dry  matter  fed,  produced  258  lbs.  of  live  weight,  and  215.15 
lbs.  dressed  weight  2.8  lbs.  of  dry  matter  yielded  1  lb.  of  live  weight; 
and  2.5  lbs.  of  dry  matter  yielded  1  lb.  of  dressed  weight 

Cost  of  feed  for  production  of  1  lb.  of  pork,  5.11  cents. 
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[B] 

BUTTBRMILK  AKD  COSir  MBAL. 
I. 


VtaD  OoxsmsD* 

Weight  or 
Animal 

FKBI(M>8. 

DalljIncrMM 

MMl(on.) 

Bott«nnOk 
(Qta.) 

(Ibt.) 

In  LIT*  Weight. 

May  21-31,      .... 

100 

58 

48J 

01b8.11ozs. 

June  1-9, 

132 

54 

66 

1    "      6    " 

d-17,      . 

192 

64 

77 

1    u      7    a 

17-24,      . 

152 

50 

87 

1     a       7    a 

24-30,      . 

160 

54 

98 

1    -     9   •* 

^nly    1-7,        . 

210 

70 

107 

1   •*     6  - 

7-14,      . 

210 

70 

120 

1   "   14  *• 

14-22,      . 

288 

96 

131 

1   -     3  u 

22-29,      . 

252 

84 

143 

1    "   12   *• 

29.Aog.  5, 

192 

68 

153 

1   «     7  « 

Ang.  5-12,      . 

168 

56 

160 

1   "     0  " 

12-19,      . 

252 

84 

172 

1  "   11   " 

19-26,      . 

252 

84 

183 

1   -     8  *• 

26-Sept.  2,      , 

258 

86 

18o 

0     M        4     U 

Sept.  2-9,       . 

294 

98 

20^ 

3  "     0  •• 

9-16,      . 

294 

98 

219 

1   "  14  •• 

16-22,      . 

294 

70 

230| 

1   *•   14  •• 

Total  amount  of  feed  coDsnmed  from  May  21  to  Sept  22,  — 

226  lbs.  Corn  Meal,  equal  to  dry  matter,    •       .       •       •     197.48  lbs. 
1,244  qts.  Buttermilk,  equal  to  dry  matter,   .       •       •       .     190^3  lbs. 

Total  amount  of  dry  matter, 387.81  lbs. 

lire  weight  of  animal  at  beginning  of  experiment,    •       .       48.25  lbs. 

Live  weight  at  time  of  killing, 230.50  lbs. 

Lnre  weight  gained  during  the  experiment,  •        •       •       •     182.25  lbs. 

Dressed  weight  at  time  of  killing, 190.75  lbs. 

Loss  in  weight  by  dressing 39.75  lbs.,  or  17.3  per  cen^ 

Dressed  weight  gained  during  experiment, .  •     150.85  lbs. 

Cost  of  fodder  consumed  daring  experiment,-* 

226  lbs.  Com  Meal,  at  1.4  cents  per  lb., f3  16 

811  gals.  Buttermilk,  at  1.87  cents  per  gaL, 4  26 

f  7  42 

887.8  lbs.  of  dry  matter  fed,  produced  182.25  lbs.  of  live  weight,  and 
IM^  lbs.  of  dressed  wdght  2.12  lbs.  of  dry  matter  yielded  1  lb.  of 
live  wei^t;  and  2.57  lbs.  of  dry  matter  yielded  1  lb.  of  dressed  weight 

Cost  of  feed  for  production  of  1  lb.  of  pork,  4.92  cents. 
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[B] 

BUTTEBMILK  AND  COBN  MXAL  —  ContiQIied. 

n. 


Vbsd  OomJMSD. 

Weight  or 
AotaDAl 

PERIODS. 

Dally  InenaM 

MMl(on.) 

Battannllk 

(Ibi.) 

inUreWtlftat 

May  21-81,      .... 

100 

68 

46^ 

0  lbs.  12  OSS. 

Jane   1-9, 

132 

64 

67 

1      "          y      «4 

9-17,      . 

192 

64 

79 

1       "       11       " 

17-24,      . 

162 

60 

89v 

1   **     6  •• 

24-30,      . 

160 

64 

100 

I   "     7   •* 

July    1-7,       . 

210 

70 

111 

1   **     9  ** 

7-14,      . 

210 

70 

1234 

1    a       3    M 

14-22,      . 

288 

96 

135| 

1   "   11   •* 

22-29,      . 

252 

84 

147} 

1   "   11   - 

29-Aug.  6, 

192 

68 

168 

I     a       3     M 

Aug.    6-12,      . 

168 

66 

163} 

0   "   13   *• 

12-19.      . 

262 

84 

177 

1   ••   14   ** 

19-26,      . 

262 

84 

189i 

1   '•   12    ** 

26-Sept  2, 

268 

86 

189 

0   "     U- 

Sept   2-9,       . 

294 

98 

2114 
226j 

8   M     4   u 

9-16,      . 

294 

98 

2    M      1    « 

16-22,      . 

210 

70 

238 

1   •*   16    ** 

Total  amouDt  of  feed  consumed  from  May  21  to  Sept  22,  — 


226  lbs.  Corn  Meal,  equal  to  dry  matter, 
1,244  qts.  Buttermilk,  equal  to  dry  matter. 


197.48  Iba. 
190.33  Iba. 


Total  amount  of  dry  matter, 887.81  lbs. 

Live  weight  of  animal  at  beginning  of  experiment,    .       •       45JK)  lbs. 

Live  weight  at  time  of  killing, 238.      lbs. 

Live  weight  gained  during  experiment,       .       •       •       •     192JK)  lbs. 

Dressed  weight  at  time  of  killing, 199.25  Iba. 

Loss  in  weight  by  dressing,  ....  88.76  lbs.,  or  16.3  per  cent 
Dressed  weight  gained  during  experiment, .       •       •       .       161.2  lb& 

Cost  of  feed  consumed  during  the  experiment,— 
226  lbs.  Com  Meal,  at  1.4  cents  per  lb.,        •                              •     $3  16 
811  gals.  Buttermilk,  at  1.37  cents  per  gal., 4  24 

•7  49 

887.8  lbs.  of  dry  matter  fed,  produced  192.60  lbs  live  weight,  and  161.9 
lbs.  dressed  weight  2.01  lbs.  dry  matter  yielded  1  lb.  of  live  weight; 
and  2.4  lbs.  of  dry  matter  yielded  1  lb.  of  dressed  weight 

Cost  of  feed  for  production  of  1  lb  of  pork,  i.64  oents. 
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[B.] 


>  CJOBW  Mkal— Condaded. 

ra. 

m»  OonoMBD. 

Weight  of 
Animal 

»D8. 

Daflj  InerMM 

M«a(on.) 

Buttarmllk 
(Qt>.) 

(»».) 

laLlTeWelftit 

•          •          • 

100 

58 

49 

01b8.11OZ8. 

132 

54 

72 

1    **    10    " 

192 

64 

85} 

1       4.       14      44 

195 

65 

98 

1   "    13   " 

195 

65 

109 

1  "  10  *• 

210 

70 

121 

1   "    12  •• 

252 

84 

133 

I  '•  10  - 

294 

98 

151 

2   «*   10  " 

294 

98 

167 

2   "     8  '• 

294 

98 

186 

2   •'   12   " 

294 

98 

199 

1   -   15   " 

294 

98 

218 

2   "   11   - 

294 

98 

227 

1    u      5    u 

800 

100 

233 

r 

0   "   13   " 

836 

112 

259 

3  •'   11    " 

836 

112 

281 

3   "     2  •• 

240 

80 

293^ 

2      4.           1       44 

feed  consumed  from  May  21  to  Sept  22, — 

Meal,  equal  to  dry  matter, .       •       •       .     232.21  lbs. 

rmilk,  equal  to  dry  matter,        .       •        .     222.16  lbs. 

of  dry  matter, 454.37  lbs. 

nimal  at  beginniug  of  experiment,    .       •  49    lbs. 

me  of  killing,     •       •       .        .       .       .        293}  lbs. 
led  during  experiment,       •       •       .        •        244}  lbs. 

Lt  time  of  killing, 243   lbs. 

7  dressing, 50  lbs.,  or  17  per  cent 

rained  during  experiment,         •       •        •      202.3  lbs. 

>DSumed  during  the  experiment,  — 

eal  at  1.4  cents  per  Ib.,^ |3  72 

milk,  at  14^  cents  per  gal.,        .       •       .       •       4  98 

18  70 

Iry  matter  fed,  produced  244}  lbs.  of  liye  weight,  and 
[  weight    1.86  lbs.  of  diy  matter  yielded  1  lb.  of  live 
\  lbs.  of  dry  matter  yielded  1  lb.  of  dressed  weight 
r  production  of  1  lb.  of  pork,  4.3  cents. 
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SUMMABT  OF  RESULTS  OF  EXPBRIMEirTS* 

A,  —  Figs  Fed  with  Sktm-mdh  and  Com  Meal. 


Oom  Heftl, 
In  Poonds. 


Sklm-mllk, 
InOftUont. 


lire  Weiffbt 
gained  during 
Experiment 


Dresaed  Wt 
gmJned  daring 
Experiment 


n.,  . 
m.. , 


221 

226i 

265| 


305 
814 
863 


718i 


184 

175f 

258 


617f 


146 

148| 

215^ 


510 


B.^Figs  Fed  with 

Creamery  BuUermilk  and  Cam  Meal. 

Cora  MeaU 
In  Poonds. 

Battermllk, 
in  Gallons. 

Lire  Weight 
gained  during 
Experiment 

Dressed  Wt 
gained  during 
Experiment 

I 

n. 

m., 

226 
226 
265| 

811 
811 
868 

182} 
192) 

244} 

160A 
161A 
202A 

717| 

985 

619 

6"A 

Total  Coat  of  Feed  consumed  during  the  Experiment 

A.  718}  lbs.  Corn  Meal, |9  98 

982    gals.  Skim-milk, 19  64 

f29  62 

B.  717|  lbs.  Corn  Meal, $10  04 

985    gals.  Buttermilk, 18  50 

128  54 

Cost  of  Feed  per  Pound  of  Dressed  Pork  produced. 

A.  Skim-milk  and  Meal,  ••••••       5.8  cents. 

B.  Buttermilk  and  Meal, 4.6  cents. 

The  difference  in  cost  is  approximately  equal  to  the  differ- 
ence in  cost  of  the  buttermilk  and  skim-milk. 
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iMly$e9  of  Milk  used  in  the  Experiment, 

Skim-milk. 
rom  the  College  and  Experiment  Station  Farms.] 


L 

n. 

m. 

M6M. 

• 

90.20 

90.42 

90.64 

90.42 

•              • 

9.80 

9.68 

9.86 

9.58 

•              • 

.68 

.82 

.18 

.89 

Doas  mat- 

- 

8.28 

- 

8.28 

Nutritive  Ratio,  1:2.16. 


jrses  represent  the  kind  of  skim-milk  fed  during 
[y  described  feeding  experiment.  One  quart 
ounces  and  contained  3.35  ounces  of  solid 
9r. 

BOTTERMILK. 
m  the  Amherst  Co-operative  Creamery  AssociatioD.] 


L 

n. 

TIL 

Mmd. 

•              . 

9279 

92.76 

93.17 

90.90 

•              . 

7.21 

7.25 

6.88 

7.09 

•              . 

.20 

.22 

- 

.21 

Qons  mat- 

- 

2.90 

- 

2.90 

Nutritive  Ratio,  1 : 1.63. 


lyses  were  made  at  the  same  date  when  the 
)sts  were  carried  out,  and  represent,  as  far  as 
the  quality  of  buttermilk  fed  during  the  above- 
ding  trial. 

of  buttermilk  weighed   34  ounces    and   con- 
lunces  of  solid  matter  (dried). 
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CORN  MEAL. 
[92^  per  cent  passed  through  mesh  144  to  the  square  Indi.] 


Mi 


15^ 


1^' 

Q 


5^i 

Am 


I 


Moisture  at  100^  C, 
Dry  Matter,    . 


Analysis  of  Dry  Matter. 

Crude  Asb,     .       .       .       . 

*•      Cellulose,    . 

••      Fat,      .       .        .       . 

••      Protein    (Nitrogenous 
Matter),   • 
Non-nitrogenous    Extract 

Matter,       .... 


12.62 

87.38 


252.4 
1,747.6 


100.00 

1.66 
2.65 
4.27 

11.43 

80.09 


2.000.0 

31.2 
53.0 
85.4 

228.6 

1,601.8 


18.06 
64.90 

194.31 

1,505.69 


100.00 


2,000.0 


1,782.96 


34 
76 

85 

94 


^« 


This  article  represents  the  average  composition  of  the  com 

meal  fed  in  connection  with  skim-milk  and  buttermilk  in  the 

feeding  experiments  with  pigs,  described  in  the  previous 

pages. 

WHEAT  BRAN. 

[From  John  L.  HoUey,  Soath  Amherst,  Mass.;  13.71  per  cent  passed  through  mesh 
144  to  the  square  inch.] 


11 


I*' 


5*1 

111 
III 


Moisture  at  100®  C, 
Dry  Matter,    . 


10.48 
89.52 


209.6 
1,790.4 


Analysis  of  Dry  Matter. 

Cmde  Ash,     •       .       .       • 

**      Cellalose,    • 

"Fat,      ...       . 

**      Protein    (NitrogeQons 
Matter),  . 
Non-nitrogeQOUs    Extract 

Matter,       .... 


100.00 

6.98 

10.20 

4.77 

20.24 

67.81 


2,000.0 


189.6 

204.0 

95.4 

404.8 

1,156.2 


40.80 
76.32 

856.22 

924.96 


20 
80 

88 

80 


100.00 


2,000.0 


1,898.80 
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ran  of  the  previous  table  sold  at  |23  at  the 
dity  of  wheat  bran  was  fed  during  the  gluten- 
[periment  with  milch  cows. 


TIMOTHY  HAY. 
groondf  of  the  Experiment  StatioD,  Jane  20, 


1884.] 


yJMaUer. 

•  •       • 

•  •       • 

•  •       • 
ritrogenoQB 

Extract 


SI 
I  * 


10^5 
89.45 


100.00 

4.69 

29.21 

2.65 

9.02 

54^8 


100.00 


211.0 
1,789.0 


2,000.0 

93.8 

584.2 

53.0 

180.4 

1,088.6 


2.000.0 


I 


338.84 
24.38 

102.83 

685.82 


1,151.87 


III 


58 
46 

57 

63 


s  cut  at  the  close  of  the  blooming  period,  and 
ir  article  of  its  kind.  It  served  during  the 
iing  experiment  with  milch  cows. 
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FIELD   EXPEEIMENTS. 


The  Experiment  Station  has  entered  already,  in  its  firsi 
year  of  existence,  upon  a  systematic  course  of  experiment! 
to  assist  in  determining  the  influence,  mode  of  cultivation 
of  system  of  manuring,  and  of  stage  of  growth,  on  th< 
comparative  feeding  value  of  some  of  our  prominent  fam 
crops. 

The  results  thus  far  published,  although  essentially  o 
local  interest,  deserve  more  than  a  passing  notice,  on  accoun 
of  the  scarcity  of  examinations  of  a  similar  character  o 
forage  crops  raised  under  quite  common  circumstances  withh 
the  limits  of  the  State. 

The  significance  of  the  various  analytical  results  will  be- 
come more  apparent  as  the  work  progresses. 

As  the  character  of  our  soil,  and  its  particular  state  of  fer 
tility,  ought  to  be  better  known  before  a  more  detailed  discus* 
sion  of  the  connection  between  soil,  season  and  compositioi 
of  the  crop  can  be  considered  profitable,  a  mere  record  o 
the  progress  of  the  analytical  work  is  all  that  can  be  con 
sistently  published  at  the  present  stage  of  the  investigation. 

Aside  from  the  trials  with  some  of  our  standard  foragi 
crops,  there  have  been  also  inaugurated  experiments  witl 
the  cultivation  of  reputed  forage  crops  of  other  localitiei 
and  countries,  to  test  their  adaptability  to  our  soil  anc 
climate.  The  successful  introduction  of  a  greater  variety  o 
valuable  fodder  crops,  promises  to  furnish  a  wider  range  o; 
fodder-substances,  as  far  as  their  relative,  as  well  as  absolute 
nutritive  value  is  concerned,  a  circumstance  not  less  accept 
able  to  our  agricultural  industry  than  it  has  proved  else- 
where. The  best  interests  of  the  dairy  business  call  for  ai 
efficient  protection  against  a  serious  periodical  influence  o 
drought  on  the  yield  of  meadows  and  pastures.  The  culti 
vation  of  fodder  crops,  growing  upon  diflerent  kinds  of  soil 


Digitized  by 


Google 


Experiment  Station  Report.  81 

different  periods  of  the  season,  have  proved 
tance  in  that  direction.  Some  of  the  results 
i  cow  pea,  serradella,  vetch,  common  lucerne 
ucerne,  horse  bean,  lupine  and  pearl  millet, 
within  a  few  subsequent  pages.  This  record 
rk  in  this  direction  makes  no  other  claim 
)minently  introduce  the  subject. 


f 


'\u  . 


ff  (wiTHorrr  Maiojiie)  ,  upon  Underdrained  if <  ♦  f  ♦  H 

Plats.  lliir| 

[See  Sketch  A,  p.  408.]  **"♦***. 

nual  report  of  the  station  has  been  described  f||i  ^  1  • 

es,  the  underdraining  of  a  piece  of  land,  one  JM  i| 

■  an  acre  in  size,  subdivided  into  eleven  plats,  ^i  i 

designed  to  serve  for  an  examination  into  <«j.-  : 

rious  manurial  substances  on  the  growth  of  ^^  .  . 

influence  on  the  character  of  the  drainage  ^j '  * 

1  from  the  drains,  under  a  different  treat-  '< 


analysis  of  the  first  water  running  from  the  j'^ 

ferent  plats  after  a  rainfall  May  22,  1883, 

id  in  the  above-mentioned  connection;  and  ^^ 

er  of  the  soil,  cultivation  of  the  cornfield. 
Id  of  corn  and  of  stalks. 
IS  applied  that  year.  It  was  desirable,  in  the 
•articular  experiments  hereafter  to  be  carried 
eld,  that  its  latent  resources  of  plant-food 
•  as  practicable,  exhausted,  with  reference  to 
9  for  the  production  of  Indian  Corn. 
1st  season  the  field  has  been  planted  again 
•rn  fodder,  without  the  application  of  manure 
on.  The  soil  received  a  thorough  mechani- 
by  ploughing  and  harrowing,  and  the  com 
)  was  planted  in  drills,  two  and  one-half  feet 
e  of  two  bushels  per  acre,  on  the  24th  of 
re  area  was  ploughed  lengthwise,  and  thus 
The  crop  was  kept  clean  from  weeds  by 
e  cultivator.  The  plants  started  well  in  the 
n  soon  to  fall  behind,  in  general  appearance, 
rnficlds  in  the  vicinity,  upon  fertilized  lands. 


1  '^  \- 
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SKETCH   "B, 


ORCHARD  GRASS. 


|UUJK>W  VBSCUB. 


ORCHARD  GRASS. 


WUDOW  VBSOUB. 


rSASL  MILlBT. 


PKASL  MZLLBT. 


TIMOTHY. 


BSBTOr 


TIMOTHY. 

BSDTOP. 


CORN. 


CORV. 


CORK. 


CORK 


HUNGARIAN  GRASS. 


HUNGARIAN  GRASS. 


COBH. 


I 


^  1 
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At  the  beginning  of  blooming  it  turned  gradually  yelloT^ 
failed  to  produce  grain-bearing  cobs,  and  suffered,  towar 
the  end  of  the  month  of  August,  seriously,  from  smut. 

The  corn  was  cut  on  the  lirst  of  September  and  stacke 
in  the  field  for  drying.  The  entire  yield  of  corn  fodde 
from  this  piece  of  land,  one  and  one-tenth  of  an  acre  i 
size,  amounted  to  5,040  pounds,  with  a  moisture  of  thirt 
per  cent. 

The  soil  is  evidently  in  suitable  condition  for  studying  tl 
special  effects  of  various  forms  and  kinds  of  plant  food  c 
the  com  during  the  coming  season. 

It  is  worthy  to  notice  the  fact,  that  vigorous  corn  cropi 
growing  upon  fertilized  fields,  alongside,  upon  a  similar  soi 
showed  no  smut  at  the  same  period  of  growth. 


2.    Influence  of  Fertilizers   on  the  Quantity   an 
Quality  op  Fodder  Crops. 

[See  Sketch  B,  p.  409.] 

The  land  selected  for  the  experiment  had  been  used,  fc 
several  years  previous,  for  the  production  of  hay.  At  th 
beginning  of  the  season  of  1883,  it  had  been  ploughed  an 
planted  with  corn,  without  the  addition  of  any  fertilizei 
The  soil  consisted  of  a  good  sandy  loam,  and  was,  in  coc 
sequence  of  its  previous  treatment,  in  a  suitably  impov 
erished  condition  to  respond  to  the  application  of  fertilizers 

The  entire  field,  consisting  of  one  and  one-tenth  of  a 
acre,  was  sub-divided  into  plats,  each  one-tenth  of  an  acr 
in  size.  Every  alternate  plat  was  fertilized  at  the  rate  o 
six  hundred  pounds  of  ground,  rendered  bones,  and  tw 
hundred  pounds  of  muriate  of  potash,  per  acre.  The  fer 
tilizer  was  applied  a  few  days  before  seeding,  and  slightl; 
harrowed  under. 

The  fertilized  plats  (Nos.  11,  13,  15,  17,  19  and  21 
were  seeded  May  13 ;  and  the  unfertilized  plats  (Nos.  12 
14,  16,  18  and  20)  May  17, 1884. 

The  experiment  comprised  four  standard  grasses,  t.  e. 
Orchard  grass  (Dactylis  glomerata) ,  Meadow  fescue  {Fres 
tuca  prcUensis)  i  Timothy  (PhleumpratenstsJ^  and  Bedto] 
(AgrosHs   vulgaris)^    besides     two    millets, — Hungariai 


Digitized  by 


Google 


Experiment  Station  Report. 


85 


I  Germanicum)  and  Pearl  millet, — and 
;orn  (Clark).  In  the  case  of  the  grasses 
h  plat  was  again  sub-divided  in  two,  and 
eded  down  with  one  distinct  kind  of  grass 


m4 


).  . 

zed), 
id),, 
ized), 

I).  . 

Ized), 

ed),. 
ilized), 
d),  . 
5ed), 


r  Orchard  Grass   (north  side). 

\  Meadow  Fescue  (south  side), 

(  Orchard  Grass  (north  side). 

\  Meadow  Fescue  (south  side). 

(  Hungarian  Grass  (north  side). 

\  Pearl  Millet  (south  side). 

(  Hungarian  Grass  (north  side). 

\  Pearl  Millet  (south  side). 

r  Timothy  (north  side). 

VRedtop  (south  side). 

r Timothy  (north  side). 

\  Redtop  (south  side). 
.      Corn  (Clark). 
.      Com  (Clark). 
.      Corn  (Clark). 
.      Corn  (Clark). 


planted  the  24th  of  May,  in  drills  two  and 
art,  at  the  rate  of  two  bushels  per  acre, 
a  the  night  of  from  29th  to  30th  of  May, 
llets    seriously,   and    the   remaining    crops 

kept  clean  by  the  use  of  a  cultivator.  The 
eatedly  cut,  for  the  mere  purpose  of  killing 
rheir examination,  regarding  quality,  as  well 
for  obvious  reason,  deferred  to  the  second 
>wth. 

lesuUs  of  Experiments  vf6h  Com, 

ts,    5  Plat  VII.  4,340  lbs. }  Total  yield, 
ach.^PlatIX.    8,096  lbs.  $    7,436  lbs. 

Its,  /  Flat  VIIL  2,460  lbs.  \  Total  yield, 
M5h.  \  Plat  X.       2,^56  lbs.  /  6.016  lbs. 


Plats,  per  acre, 
d  Plats,  per  acre. 


37,180  lbs. 
25,0r<0  1b3. 


■  vi 


12,100  lbs. 
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The  entire  crop  of  com  fodder  was  cut  September 
The  com  fodders  growing  upon  the  fertilized  and  unfertiliz* 
plats,  differed  widely  from  each  other,  in  their  general  a 
pearance  during  the  second  half  of  the  season.  The  grow 
upon  the  former  retained  its  healthy  and  vigorous  appea 
ance  to  the  time  of  cutting,  whilst  that  raised  upon  the  a 
fertilized  plats  turned  gradually  yellow,  and  suffered,  at  tl 
close  of  the  season,  seriously,  from  smut. 

The  crop  gathered  from  the  fertilized  plats  was  convert 
into  ensilage;  and  that  from  the  unfertilized  plats  w 
stacked  in  the  field  for  dry  com  fodder. 

Analysis  of  Green  Fodder  Com. 


July  25, 
at  the  beginning 
Blooming. 


"'{ 


Moisture  at  100°  C, 
Dry  Vegetable  Matter, 


Sept,  1.         f  Moisture  at  100°  C, 
Kernels  in  Milk.  \  Dry  Vegetable  Matter, 


Piatvn. 

(FcrtillMd.) 


87.62 
12.88 

72.27 
27.73 


Plat  Ym. 
(Unftttfltwrt 


85.1 
14.8 

78.7 
21.2 


Judging  from  these  results  it  appears  that  the  plants  up< 
the  unfertilized  plats  advanced  more  rapidly  towards  matn 
ity  than  those  upon  the  fertilized  fields,  yet  fell  considerab 
behind  in  the  production  of  vegetable  matter  at  the  close 
the  season ;  for  one  hundred  parts  of  the  former  contains 
only  21.23  per  cent,  dry  matter,  while  the  latter  showed 
yield  of  27.73  per  cent,  of  dry  matter,  a  difference  of  6.5  p 
cent.  One  hundred  pounds  of  the  fodder  corn,  grown  upc 
the  unfertilized  plats,  contained  at  the  time  of  harvesting  (ke 
nels  in  milk),  6.5  pounds  less  of  vegetable  matter  than  tl 
one  raised  upon  the  fertilized  plats,  a  difference  equal  to  fro 
twenty  to  twenty-five  per  cent,  of  vegetable  matter  : 
favor  of  the  fertilized  fodder  corn.  .  Adding  to  this  advai 
tage  the  difference  in  the  total  weight  of  com  fodder  at  tl 
time  of  harvesting,  an  amount  equal  to  thirty-three  per  cen 
of  the  entire  growth,  it  is  but  proper  to  state  that  the  tot 
effect  of  the  fertilizer  on  the  crop  should  be  rated  in  our  cai 
with  an  increase  equal  to  from  forty-eight  to  fifty  per  cent.  < 
the  entire  crop. 
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f  Dry  Vegetable  MaUer  in  Com  Fodder  (fertilized). 

d  parts  contained : — 

3.16  parts. 

24.32     " 

2.89     " 

9.64     " 

extract  matter,   , 59.99     •* 


m  H' 


r*ll 


EXPEBIMENTS  WITH  POTATOES. 

Var.:  Beauty  of  Hebbon. 

riments  were  instituted  for  the  purpose  of 

ffects  of  muriate  of  potash  and  of  sulphate  of 

yield  of  potatoes  as  far  as  quantity  and  quality 

The  conclusions  drawn  in  this  direction  from  ii    >i 

tigations  are  somewhat  contradictory.     Some  't'J^ 

Tors  state  that  the  sulphate  of  potash  produces 

uber,  and  thus  a  more  valuable  article  for  family  -  *^^ 

nuriate  of  potash,  while  others  deny  that  claim.  fl  Tl 

>tato  contains  usually  a  liberal  percentage  of 
w  one  of  nitrogenous  matter.  As  the  degree 
'  a  plant  or  part  of  a  plant  controls,  to  a  large 
ative  proportions  of  its  proximate  organic  con- 
tarch,  nitrogenous  matter,  etc.,  it  seems  not  j| 

jt  to  ascertain  whether  the  noted  difference  of 


m 

i 


'I 


ing  the  specific  action  of  sulphate  and  muriate 
ht  not  find  a  more  correct  explanation  in  the  N«lf#. 

it  a  more  or  less  advanced  state  of  maturity  of  ;        ' 

ops  of  potatoes  tested  on  previous  occasions  • 

)r  the  contradictory  conclusions  on  record.  m^  U    * 

each  one-fifth  of  an  acre  in  size,  were  chosen  ^'Iv 

ment.     The  land  had  been  years  in  grass  and  ^a 

3  a  number  of  old  apple  trees.     The  majority  -  '      •  •  | 

ere  removed,  and  the  turf  thoroughly  broken  in- 

uring. 

vest  end)  received  one  hundred  and  twenty 
ound  rendered  bones  and  thirty  pounds  of 
ash  (equal  to  from  twenty-six  to  twenty-seven 
jphoric  acid,  four  to  four  and  one-half  pounds  of 
iileen  to  sixteen  pounds  of  potassium  oxide) . 

eived  no  manure  of  any  kind.  '   . 

Bast  end)  received  one  hundred  and  twenty 
nd  rendered  bones,  fifty-eight  pounds  of  double  ' 
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sulphate  of  potash  and  magnesia  (equal  to  from  twenty-six 
to  twenty-seven  pounds  of  phosphoric  acid,  four  to  four  and 
one-half  pounds  of  nitrogen,  fifteen  to  sixteen  pounds  of 
potassium  oxide,  and  five  to  six  pounds  of  magnesium  oxide) . 

The  fertilizers  were  applied  broadcast  and  harrowed  undei 
before  planting.  The  potatoe.^  were  planted  in  rows,  three 
feet  apart  and  fourteen  inches  distant  in  the  drills,  during 
the  first  week  in  May,  1884.  The  crop  was  kept  clean  from 
weeds  by  a  timely  use  of  a  cultivator. 

As  a  mere  incidental  feature  of  the  experiment,  one-half 
of  each  plat  was  planted  with  medium-sized  whole  potatoes, 
the  other  one  with  half  potatoes. 

The  vines  produced  by  whole  potatoes  showed  a  more 
vigorous  growth,  during  the  main  part  of  the  season,  than 
those  by  part  of  a  potato.  The  entire  field  looked  promis- 
ing until  towards  the  middle  of  August,  when  the-  appear- 
ance of  the  blight  prematurely  terminated  the  life  of  the 
stems  and  leaves. 

The  crop  was  harvested  on  the  9th  and  10th  of  September, 
with  the  following  results :  — 

Plat  I. 


SEED  POTATOES. 

Fertilizer  applied. 

Tleld  of  PoUtoes  upon  One-FUth  of 
an  Acre  of  Land,  In  Poundi. 

Whole  Potato, 
One-half  a  Potato, 

120  lbs.  grooDd  render- 
ed bones  and  30  lbs. 
muriate  of  potash. 

Large, 
1.085 

1,140 

Small, 
460 

836 

ToUiL 
1^45 

1,485 

Plat  11. 


Whole  Potato, 
One-half  a  Potato, 


1,100 


Plat  III. 


Whole  Potato, 
One-half  a  Potato, 

120  lbs.  ground  render- 
ed bones  and  58  lbs. 
of  double  sulphate 
of  potash  and  mag- 
nesia. 

Large, 
1,120 

930 

SmaU. 
342 

105 

T<^al. 
1,462 

1,085 
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Analyses  of  Potatoes. 
reight  parts  of  air-dried  fresh  potatoes  contained : 


FromPtatl. 

From  put  n. 

From  Plat  in. 

atter, 

•        •       •        • 

19.39 
80.61 

23.30 
76.70 

21.52 

78.48 

100.00 

100.00 

100.00 

ired  potato  contains  on  an  average,  approxi- 
y-five  per  cent,  of  solid  matter.  The  un- 
oes  were  evidently  more  advanced  in  growth, 
anured  with  muriate  of  potash  were  least  ad- 
direction. 

3n  the  other  hand,  had  the  smoothest  skins, 
►st  entirely  free  from  scab,  which  disfigured 
from  Plats  11.  and  III. 

al,  under  unfavorable  circumstances,  does  not 
ical  discussion  of  results  beyond  a  mere  state- 
cts  as  above  recorded,  it  is  proposed  to  repeat 
^  during  the  coming  season. 

NTS  Concerning  the  Adaptation  op  some 
;d  Forage  Crops,  from  other  Locjalities, 
Climate  and  Soil. 

lity  of  introducing  into  our  farm  management 
ety  of  fodder  plants,  is  generally  conceded, 
ints  for  that  purpose,  it  seemed  advisable  to 
^hich  would  advantageously  supplement  our 
crop  (aside  from  the  products  of  pasture  and 
fodder  com  and  com  stover,  as  green  fodder 
the  form  of  hay.  Taking  this  view  of  the 
;reat  and  valuable  family  of  Leguminosoe  sug- 
3  a  class  of  plants  in  a  particular  degree  quali- 
irpose,  not  only,  but,  in  the  interest  of  a  wider 
introduction  of  economical  systems  of  rotation 
conditions  of  soil  and  different  requirements 
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The  results  thus  far  obtained  npoa  the  fields  of  the  station, 
although  still  limited,  are  not  without  considerable  encour- 
agement. A  short  description  of  the  work  carried  on  in 
that  direction  is  given  in  a  few  subsequent  pages.  The 
experiment  with  cow  peas  was  carried  on  during  the  season 
of  1883  ;  those  with  vetch  and  serradella  extended  over  two 
seasons,  1883  and  1884 ;  and  those  with  lucerne  and  horse 
bean  began  with  the  season  of  1884. 


"0 

M 


~^- \ 

SAND   LUCEBMB.     I 


8BBRADELLA. 


4. 

VETCH. 


8 


HORSE  BEA] 


LUPINE. 


CABB0T8. 
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ar's  observations  are  mainly  directed  towards 
[•  with  regard  to  our  climate  and  soil.  The 
Bstions  involved  in  their  cultivation  will  receive, 
rable,  during  coming  years,  special  attention. 
3  crops  treated  under  the  above  heading  suf- 
erious  extent  from  the  severe  frost  on  the  29th 

\  of  the  experiments  with    lupine    and   two 
iceme  are  not  stated  in  this   report,  as  the 
f  the  products  obtained  is  not  yet  finished, 
in  the  field  were  quite  encouraging. 

[A.]    COW  PEA. 
)oucHOS  (SmxNSisP) ;  varibtt,  Clat. 
Ixperimental  Plats  of  Station;  collected  Aag.  1, 1883.] 


1 

1 

c,     .      . 

9.30 

186.00 

90.70 

- 

- 

- 

yry  MaUer. 

100.00 

- 

- 

. 

9.58 

190.60 

. 

. 

s 

.        •        • 

28.68 

471.60 

221.65 

47 

-^ 

•        •        • 

8.81 

76.20 

44.96 

59 

fH 

•        •        • 

17.02 

840.40 

204.24 

60 

\    Extract 

•                • 

46.06 

921.20 

685.68 

69 

100.00 

2,000.00 

1,106.48 

- 

^ 

or  these  experiments  were  obtained  through  the 
)r.  Dabney,  director  of  the  State  Experiment 
rth  Carolina.  The  rates  of  digestibility  of  the 
tuents  of  the  hay  of  the  cow  pea,  above  stated, 
clover  hay,  a  fodder  substance  of  a  similar 
he  **  Clay  "  variety  of  the  cow  pea  is  considered 
e  many  varieties  raised  in  the  Southern  States, 
this  plant  are  described  by  a  farmer  of  North 
e  following  words  :  — 

drils  but  twines  like  beans,  or  runs  upon  its  own  foliage 
growth,  making,  in  three  months,  on  ordinary  land,  an 


tn 
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almost  impenetrable  mass  of  foliage,  two  feet  high,  and  so  very  dense 
that  it  destroys  all  other  vegetation,  even  the  thistle,  ragweed,  and  other 
noxions  plants.  When  well  cured  these  vines  are  simply  invaluable  foi 
hay,  and  worth,  as  ascertained  by  actual  experiments,  33  to  50  per  cent, 
more  than  timothy.  The  only  difficulty  in  making  them  the  leading 
crop  for  hay  is  that  it  takes  three  days  to  cure  them.  Cattle  and  horses 
prefer  such  hay  to  the  best  of  herds-grass,  and  even  to  corn.  Pea  vines 
are  the  best  fertilizer  we  can  use,  decomposing  very  rapidly.  I  have 
frequently  cut  off  the  vines  before  they  began  to  run  (July  1),  and  by 
August  the  roots  would  throw  out  new  vines  two  feet  long.  The  seed 
sold  in  May  for  75  cents  per  bushel.^^ 

The  experimental  plats  were  seeded  down  towards  the 
latter  part  of  May,  and  produced  a  handsome,  dense  foliaceous 
growth ,  about  eighteen  inches  high,  at  the  beginning  of  August 
when  the  samples  for  analysis  were  collected. 

The  early  frost  in  September  injured  the  crop.  The  plant 
apparently  deserves  the  importance  claimed  for  it  in  the  above 
stated  report.  Its  cultivation  has  proved  a  success  in  New 
Jersey.  The  only  objection  which  might  be  raised  against 
its  introduction  consists  in  the  circumstance  that  matured 
seeds  cannot  be  relied  on  in  our  section  of  the  country. 

As  a  green  fodder  it  compares  well  with  clover,  and  most 
likely  would  produce  a  valuable  ensilage. 

COW  PEA. 

Variety:  WmppooawiLL. 

[From  Experimental  Fiats  of  Station;  collected  Aug.  1, 1883.] 


1^ 

Conititaents  (In 
lbs.)  in  a  Ton 
of  2,000  lbs. 

•  ■Si. 

5^i 

i 

Moisture  at  100°  C, 

Dry  Matter,    .... 

9,66 
90.35 

193.00 

1,807.00 

.. 

- 

AnalyHa  of  Dry  MaUer. 

Crude  Ash,     .... 

"      Cellulose,     . 

"      Fat,      .... 

**      Protein    (Nitrogenous 
Matter,     . 
Non-nitrogenous    Extract 

Matter,        .... 

100.00 

10.46 

22.36 

8.87 

16.95 

46.36 

2,000.00 

209.20 

447.20 

77.40 

339.00 

927.20 

210.18 
45.67 

203.40 

639.77 

47 
59 

60 

69 

.3 

100.00 

2,000.00 

1,099.02 

- 

- 
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of  the  preceding  table  is  described  as  making 
e,  and  is  consider€^d  less  valuable  than  the 
fcy.  It  made  a  dense  foliaceous  growth,  fully 
itter  in  size.     Neither  of  them  produced  seeds. 

COW  PEA. 
Vabiett:  Whippoorwill. 
of  Station,  as  Mixed  Crop,  with  Oata.    Collected  Aug.  1, 1883.] 


1. 

\ii 

l!i 

5^i 

1 

|! 

¥ 

1^^ 

l^^ 

K 

c,     .      . 

9.75 

195.00 

. 

\ 

90.25 

1305.00 

- 

- 

100.00 

2,000.00 

- 

- 

^Matter. 

•              •              • 

7.87 

157.40 

. 

. 

S 

•              •              • 

19.06 

381.20 

179.16 

47 

H 

•              •              • 

4.49 

69.80 

52.98 

59 

tH 

Nitrogenous 

»   •        •        • 

17.17 

848.40 

206.04 

60 

Extract 

•       •        • 

51.41 

1,028.20 

709.46 

69 

100.00 

2,000.00 

1,147.64 

J 

9  was  made  from  the  pea  vines  raised  with  the 
jTsis  of  the  latter  has  been  reported  in  Bulletin 

This  course  of  separate  analysis  was  adopted 
the  uneven  distribution  of  both  plants.  The 
as,  on  the  first  of  August,  in  excellent  condi- 
n  fodder  or  hay.  An  experiment  with  rye 
aunt  of  a  bad  quality  of  rye.  Assuming  the 
f  peas  and  oats  to  consist  of  three  times  as 
peas,  the  nutritive  ratio  of  the  mixture  would 

case  of  two  parts  of  oats  and  one  of  cow 
>  would  1  :  10,  and  in  case  of  even  quantities 
3,  the  ratio  would  be  1 :  8.7.  Raised  in  con- 
ye  the  nutritive  value  of  the  mixed  crop  would 
5r.  Within  three  months'  time,  a  fodder  can 
y  equals  if  not  decidedly  superior  in  nutri- 
mr  best  English  grasses. 


'  t 

1 
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[B.]    Vetch. 
{Vicia  saliva ;    variety ^  Augustifolia.) 

The  vetch  has  received  already  considerable  attention  in 
various  sections  of  our  country;  reports  thus  far  speak 
with  much  satisfaction  of  the  results.  The  plant  resembles, 
in  many  respects,  the  common  gardenia ;  there  are  early 
and  late  varieties  in  cultivation.  Its  period  of  vegetation 
is  from  18  to  22  weeks,  and  the  time  for  seeding  corre- 
sponds with  that  of  the  pea.  The  common  vetch  is  a  hard- 
ier plant  than  the  latter,  and  grows  well  upon  an  inferior 
soil.  Its  reputation  as  a  valuable  green  fodder,  either 
single  or  when  grown  in  common  with  rye,  oats  or  barley, 
is  well  established. 

The  lands  were  seeded  down  broadcast,  in  our  experiment 
during  the  past  season,  on  the  15th  of  May.  The  first  crop 
was  secured  July  2,  at  the  beginning  of  blooming.  One 
hundred  parts  of  the  plant  in  that  state  of  growth  con* 
tained :  — 

Moisture  at  100^  C, 78.20  per  cent 

Dry  Matter  (vegetable); 21.80   "      " 

100.00 
VETCH. 

(Viciasativa;  variett,  Augustifoua.) 

[I.    Collected  ftom  Experimental  Plats,  Aog.  16, 1883,  in  bloom.] 

I. 


1 

ConstltnenU  (In 
lbs.)  In  a  Ton 
of  3,000  Ibt. 

5^^ 

S 

Moisture  at  100°  C, 

Dry  Matter,    .... 

8.35 
91.65 

167.00 

1333.00 

- 

- 

Analysis  of  Dry  Matter. 

CmdeAsh,     .... 

"      Cellulose,    . 

•*      Fat,      ...        . 

"      Protein    (Nitrogenous 
Matter),   . 
Non-nitrogenous    Extract 

Matter,        .... 

100.00 

7.97 

80.68 

2.30 

15.76 

43.29 

2,00000 

159.40 

618.60 

46.00 

815.20 

865.80 

831.34 

27.60 

239.55 
562.77 

54 
60 

76 

65 

1 

100.00 

2,000.00 

1,161 26 

- 
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VETCH. 

flrom  Ezperlmental  Platf ,  Sept  8, 1883,  when  taWj  matured.] 

n. 


Dry  Matter. 

I     •        •        • 

(Nitrogenous 

>.   .        .        . 
9    Extract 


9.45 
90.55 


100.00 

8.50 

80.05 

2.69 

14.42 

44.84 


100.00 


-8  «S 


I 


1^* 


189.00 
1,811.00 


2,000.00 

170.00 

601.00 

53.80 

288.40 

886.80 


2,000.00 


270.45 
82.28 

204.76 

487.74 


995.23 


45 
60 

71 

55 


s 


[C]     Sebradexxa. 

(  Omithopua  sativus.     BroL  ) 

lella,  like  the  vetch,  is  an  annual  leguminous 
L  found  its  way  from  Portugal  into  central 
fifty  years  ago.  It  grows  from  one  foot  to 
one-half  high,  and  prefers  a  moist,  deep,  sandy 
of  seeding  and  mode  of  cultivation  correspond 
customary  in  the  cultivation  of  peas.  The 
)  plant  is  slow  until  the  time  of  blooming,  when 
reases  in  size  and  nutritive  constituents.  The 
blooming  period,  at  the  end  of  August,  is  the 
^r  cutting  the  crop.  Leading  agriculturists 
lighly  of  this  fodder  plant.  The  field  seeded 
ast  on  the  15th  of  May,  1884,  produced  a  first 
dg  on  the  22d  of  July.  The  plants,  at  that 
)ir  growth,  contained  in  one  hundred  pai*ts :  — 


«r  (dried), 


78.66  parts 
21.34      •• 

lUO.OO 
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SERRADELLA. 

(Ornithopus  sattvds.    Brot.) 

[I.    Obtained  from  Plats  of  the  Station,  when  blooming,  Ang.  14, 1883.] 

I. 


{ 

Hi 

5^^ 

it! 

1 

1 

Moisture  at  100°  C, 

Dry  Mattel,    .... 

7.20 
92.80 

144.00 
1,856.00 

- 

- 

\ 

Analysis  of  Dry  Matier. 

Grade  Ash,     .... 

"      Cellulose,     . 

•'      Fat 

**      Protein    (Nitrogenous 
Matter),   . 
Non -nitrogenous    Extract 

Matter,       .... 

100  00 

5.87 

24.37 

2.37 

17.85 

49.54 

2,000.00 

117.40 

487.40 

47.40 

857.00 

990.80 

28.44 
224.91 
990.80 

60 

63 

100 

•• 
11 

100.00 

2,000.00 

1,244.15 

- 

i 

SERRADELLA. 

[II.    From  Plats  of  Station,  collected  Sept  3, 1888,  when  fhlly  matured.] 

IL 


|t 

Pounds  Digest- 
ible In  a  Ton 
of  2,000  lbs. 

fll 

s 

Moisture  at  100°  C, 

Dry  Matter,    .... 

8.70 
9130 

174.00 
1,826.00 

- 

- 

Analysis  of  Dry  Mailer. 

Crude  Ash,     .... 

"      Cellulose,     . 

"      Fat,      .... 

'*      Protein    (Nitrogenous 
Matter),   . 
Non-nitrogenous    Extract 

Matter,       .... 

100.00 

6.46 

25.14 

2.91 

15.26 

50.23 

2,000.00 

129.20 

502.80 

58.20 

805.20 

1,004.60 

236"32 
29.10 

188.12 

693.17 

47 
50 

60 

69 

•• 

100.00 

2,000.00 

1,141.71 

- 
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going  stated  analyses  of  Serradella  in  different 

fih  (1883)y  confirm  the  general  observation 

dinous  plants,  like  the  clover,  vetch,   beans, 

rule,  furnish  the  most  nutritious  food  at  the 


m^ 

'l'l>!  M! 

iiilil  J^* 

[D.]    Horse  Bean. 

{VidaFaba.    L.) 

me  from  Southern  Russia,  and  was  cultivated 
e,  already^  in  Southern  Europe.  There  are 
s,  small  and  large,  in  use.  The  latter  is  at 
Vequently  raised  in  the  gardens  of  England, 
ermany,  for  family  use ;  whilst  the  smaller 
the  one  on  trial,  is  cultivated  throughout 
ler. 

beans  are  considered  a  valuable  food  for 
cows  and  swine.  The  softer  parts  of  the. 
iluable  addition  to  the  daily  diet  of  the  ma* 
arm  stock.  Beans  and  straw  are  highly 
rhe  horse  bean  is  considered  one  of  the  moat 
lous  plants  upon  a  heavy  loam  or  dry  dayish 
rate  and  moderately  moist  climate.  Baised 
peas,  it  serves  a  twofold  purpose,  t.  e.»  to 
iS  of  these  plants,  and  to  increase  their  feed- 
3en  fodder.  They  are  planted  quite  early,  in 
\  to  two  and  one-half  feet  distant,  and  two 
the  drills.  The  plant  reaches  a  height  of 
tree  feet  at  the  beginning  of  blooming,  and 
low,  somewhat  angular,  juicy  stem,  with  sue- 
irhich  at  the  time  of  maturing  turn  black, 
on  the  grounds  of  the  station  was  seeded 
of  May,  1884,  in  rows  two  and  one-half  feet 
kept  clear  from  weeds  by  means  of  a  culti- 
op  was  very  satisfactory.  It  began  bloom- 
veeck  of  July.  The  plants  at  that  time  con- 
mdred  parts :  — 


(dried), 


87.72  parts. 
12.28     - 

100.00 


riJI 


4 


11      {^ 


.1 

••Si* 


4?' 
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At  the  time  of  harvesting,  when  the  pods  were  fully  dc 
veloped,  one  hundred  parts  of  the  entire  plant  contained :  - 

Moisture  at  lOO^'  C, 73.14  part 

Vegetable  Matter, 26.86     *' 

100.00 

The  crop  was  cut  several  inches  above  ground,  put  int 
small  shocks,  and  kept  upon  the  field  until  September  Ifi 
when  it  was  dry  enough  for  storing  in  the  barn.  The  toti 
crop  at  that  time  weighed  405  lbs. ;  it  lost  4.5  percent,  moi 
moisture  from  that  date  to  the  17th  of  October,  when,  b; 
thrashing,  the  beans  were  separated  from  the  straw. 

HORSE  BEAN. 

(ViCEA  Faba.) 

[Collected  from  the  plats  of  the  Station  when  haryested.] 

Moisture  at  100°  C, 78.14  part 

Dry  Vegetable  Matter, 26  86     - 

Stbaw.         Bsa 

Moisture  at  100  C, 9.15        lOi 

Dry  Matter 90.85        89.7 

Analysis  of  Dry  Matter, 

Crude  Ash,     ......    9.59  per  cent  4.27  per  cen 

"    CeUulose, 41.44      "  8.11  - 

"Fat, 1.51      ••  1.11  •* 

••    Protein  (Nitrogenous  Matter),    .    9.69      "  80.08  •* 

Non-nitrogenous  Extract  Matter,  .        .  87.77      **  56.48  ** 

Ratio  of  Beans  to  Straw, 45 :  C 
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REOARDINO    THE     RaTES     OP    DlOESTIBILITT 

Beans  and  Straw  with  Emptt  Pods. 


I.    HORSE  BEAN. 
M  Obtained  by  Feeding  it  to  Cattle. 


i 

=  35 

111 

1 

& 

< 

10.28 

205.60 

_ 

_ 

.            •           • 

89  72 

1,794.40 

- 

- 

100.00 

2,000.00 

- 

- 

y  MaUer. 

... 

4  27 

85.40 

_ 

. 

-5 

•        •        • 

811 

162.20 

102.19 

63 

•  a 

.        • 

Ml 

22.20 

21.53 

97 

vH 

fitrogenous 

•        •        • 

80.03 

600.60 

640.54 

90 

Extract 

. 

66  48 
100.00 

1.129.60 

1,061.82 

94 

2,000.00 

1,726.08 

- 

' 

n.    BEAN  STRAW  AND  PODS. 


1!^ 

7^^ 

111 

3 
1 

; 

5 

yJiaUer. 

•        .        • 

9.59 

191.80 

. 

. 

' 

.        •       • 

41.44 

82S.80 

298.87 

36 

.        •        • 

1.61 

30.20 

16.61 

55 

Nitrogenous 

•Q 

•        .        * 

9.69 

193.80 

98.84 

61 

>ao 

Extract 

»H 

•       •       . 

37.77 

765.40 

4G0.79 

61 

100.00 

2,000.00 

874.61 

- 
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EXPERIMENTS  WITH  CORN  EK SILAGE. 


The  silo  described  by  Prof.  M.  Miles  in  the  first  annua 
report  of  the  station  has  been  sub-divided  into  two  iiulepend 
ent  compartments  of  equal  size,  each  one  accf.si^i]>l6  by  i 
separate  entrance.  This  change  has  been  mmle  to  nice 
present  resources  of  com  fodder  for  ensilage,  and  to  carr 
on  two  independent  trials  if  desirable. 

One  of  these  silos  was  filled  with  cut  com  fodder  mm  h 
the  previous  experiments.  The  filling  of  this  silo  was  carrier 
on  as  recommended  by  Prof.  Miles  and  others,  u  <?*,  to  tiJ 
gradually  and  to  defer  the  final  covering  and  puckiug  dowi 
to  the  time  when  no  further  increase  of  tempenitui^e  in  Ih' 
mass  c«an  be  noticed.  This  course  purposes  to  restrict  and 
if  possible,  prevent  the  alcoholic  fermentation  and  subsequen 
formation  of  acetic  acid  in  consequence  of  the  dostruclLDn  o 
the  bacteria  of  fermentation  by  heat. 

The  second  silo  was  filled  with  whole  com  fodder,  care 
fully  spread  out  and  at  once  well  tramped  down*  Afle 
filling,  the  cover  was  put  on  and  weighted  down  wtthou 
delay. 

The  com  was  in  both  cases  kept  down  by  an  equal  weight 
similar  to  that  in  the  trial  of  the  previous  year,  —  barrel 
filled  with  sand,  giving  a  pressure  of  about  sixty  pound 
to  the  square  foot. 

The  corn  fodder  used  for  the  filling  of  both  silos  was  takei 
from  the  fertilized  plats,  which  are  described  in  this  r€i>or 
in  connection  with  the  experiments  concerning  the  effect  o 
fertilizer  on  the  quantity  and  quality  of  crops*  The  growll 
of  each  plat  was  divided  into  two  parts ;  one-half  was  cu 
into  pieces  1^  to  1^  inches  in  length,  and  subsequently  lilies 
into  one  silo,  the  other  half  was  packed  into  the  sceon^ 
one  without  being  cut,  as  above  described. 

This  arrangement  secured,  as  far  as  practicable,  for  botl 
trials,  a  material  of  a  corresponding  general  character  am 
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rhe  entire  stock  of  good  fodder  com  at  our 
ted  to  15,272  pounds,  or  seven  and  six-tenths 
Q  was  cut  when  the  kernels  were  in  the  milk, 
e  nutritious  ensilage  than  at  an  earlier  period 
1  be  expected. 

nsiderable  difference  in  the  valae  of  a  fodder 
Qg  out  tassels  and  one  with  kernels  in  the 
»ne  used  in  our  case. 

Q  in  the  former  stage  of  growth  contains  in 
only  from  twelve  to  fifteen  weight  parts  of 
matter  in  one  hundred  of  the  entire  plant, 
more  advanced  stage  of  growth,  when  the 
he  milk  and  the  whole  plant  still  green,  the 
aatter  contained  in  one  hundred  weight  parts 
lant  varies  usually  between  from  twenty-five 
parts ;  therefore,  a  difiei-ence  of  thirty-three 
iial  fodder,  pound  for  pound,  in  favor  of  the 
growth. 

lis  decided  advantage  in  actual  weight,  it  is 
that  the  quality  of  the  fodder  obtained  from 
red  fodder  corn  is  of  a  superior  nutritious 
compared  with  that  of  the  less  matured 
le  nitrogenous  constituents  of  the  more  ma- 
rn,  although  less  in  quantity,  are  more  largely 
albuminoids)  better  fitted  for  the  formation 
iiey  are  at  an  earlier  stage  of  growth.  The 
dso  richer  in  valuable  non-nitrogenous  con- 
,  si^r  and  starch,  than  in  the  latter  case, 
the  degree  of  temperature  within  the  ensilage 
ages  of  its  alteration,  a  gas-pipe  one  and  one- 
iameter  was  driven,  in  each  case,  through  a 
9  in  the  cover  of  the  silo  to  within  one  foot 
A.  thermometer  was  kept  inside  of  this  tube 
ae  to  time  the  changes  in  the  temperature  of 
rhe  results  of  these  observations  are  stated 


i.iii.  f 


II, 


.1     !''>. 


for  filling  the  silo  amounted  to  $1.50  per  ton 

ensilage. 

re  not  yet  opened  a  further  discussion  of  the 

to  be  deferred  to  an  early  bulletin  of  the 
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Observations  on  Whole  Fodder  Com  in  Silo. 

0>mmenced  filling  the  silo  at  7  o'clock,  a.m.,  Septeml 
1 ,  and  finished  at  2  o'clock,  p.m.,  the  same  day.  The  ma 
with  weights  on,  measured  at  once  5  ft.  4}  in.  in  dept 
first  temperature  observed  in  the  tube  at  8  o'clock,  p.] 
September  1,  was  77^  F.  (25°  C);  outside  temperatu 
71.60  to  73.40  F.  (220  to  230  C). 


DATE. 

Time  of  Day. 

Teinper- 
atureln 
Tube. 

Temper- 
ature 
Ootalda. 

Thlekoeetof 
Enallase. 

Bhrlnkii 

Sept.    1, 

6  o'clock,  P.M. 

77.»    F. 

- 

5  ft.   2|iD. 

1|  iDCl 

2, 

8.30  o'clock,  A  JC. 

78.80 

- 

6  •*     IJ  •• 

2| 

8. 

u            u           a 

8I.60 

- 

4  «•  lOf  " 

8 

4, 

u            44           ct 

85.10 

- 

4  u    7|  44 

8* 

5, 

U                  U                 44 

89.6® 

- 

4  •*    4J  " 

6. 

4C                 44                 44 

89.60 

- 

4  •'     Ij  " 

7. 

a            44            a 

88.70 

- 

3  •'  llj  " 

8. 

44                   44                  II 

9S.2^ 

- 

8  **     9i  " 

9, 

tt            44            a 

93.20 

- 

3  "     7J  " 

10. 

«4                   44                  41 

94.10 

- 

3  "    6J  " 

11, 

4«                   44                  M 

94.10 

86.0  F. 

3  "    5|  " 

12. 

44                   44                  tt 

86.0 

68.0 

3  -    4J  " 

13, 

U                   44                  44 

82.40 

67.20 

3  u    4|  .4 

14. 

6  o'clock,  P.M. 

84.20 

64.40 

3  "     8J  " 

16, 

8.80  o'clock,  A.M. 

82.40 

63.60 

3  •*    Sf* 

16, 

8.80  o'clock,  P.M. 

82.40 

64.40 

3  "    8J  •' 

17. 

44                   44                  M 

82.40 

68.0 

3  .4    2|  " 

18, 

M                   U                  U 

82.40 

62.6 

3  •*    2|  " 

19, 

M                 M                 «« 

80.60 

66.40 

3  u    2|  " 

20, 

U                  M                 U 

80.60 

66.40 

8  -    2    *' 

r 
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1 


ma  en  Whole  Fodder  Com,  etc.  —  Concluded. 


•  ofOnj 

taqMT. 

•tart  la 

Tube 

taqMT. 

Atan 

OauMs. 

ThlekDMtof 

Bhitafeat*. 

clock,  pjc 

79.7° 

55.40 

8  - 

1}  in. 

iiocllM. 

ft* 

M 

78^° 

57.20 

3  •* 

1|  " 

0 

M 

u 

M 

77.<> 

60.80 

8  - 

1|  " 

0 

u 

M 

•• 

76.2^ 

55.40 

8  •* 

If  •• 

1 

•• 

M 

a 

77« 

75.20 

8  •• 

If  " 

0 

M 

M 

u 

74.80 

57.20 

3  " 

1|" 

1 

M 

M 

M 

75.2<> 

57.20 

8  •* 

H  " 

0 

M 

U 

U 

74.3° 

71 60 

8  •• 

i|  - 

0 

u 

M 

U 

76.20 

71.60 

3  " 

ij  »' 

0 

u 

U 

•4 

76.2<^ 

62.60 

3  " 

ij  " 

0 

u 

M 

U 

78.40 

- 

8  " 

1 " 

1 

M 

•• 

U 

73.40 

- 

3  •* 

T    u 

0 

u 

M 

M 

71.6° 

- 

8  «* 

■ft  ^ 

i 

M 

U 

U 

71.60 

- 

8  - 

I    M 

0 

M 

U 

M 

71.60 

- 

8  - 

•ft    ** 

0 

U 

M 

M 

69^ 

- 

8  " 

ft    ** 

0 

U 

M 

M 

69.80 

- 

8  - 

ft    ** 

0 

U 

a 

U 

68.0 

- 

8  *• 

ft    ** 

0 

M 

M 

M 

- 

- 

- 

- 

- 

- 

u 

u 

- 

- 

- 

- 

- 

- 

u 

a 

- 

- 

- 

- 

- 

- 

M 

M 

68.0 

59.0 

8  " 

I** 

1 

ti 

a 

M 

62.6° 

46.40 

8  - 

*" 

0 

iC 

M 

u 

62.00 

- 

8  - 

*" 

0 

M 

M 

M 

69.0 

- 

8  - 

*" 

0 

M 

'..iC 
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Observations  with  Cut  Fodder  Com  in  JSilo. 
CofflBieiioed  filling  the  eilo  at  3  o'clock,  p«  li.,  Septembc 
Isty  and  finished  at  12  o'clock,  M.,  September  2d.  Who! 
thickness  of  ensilage  after  levelling,  taken  at  once,  was 
ft.  10|  in. ;  temperature  in  the  mass  at  1  o'clock,  p.  M . 
September  2d,  was  71.6^  F.  (22<>  C.)*  The  weights  wer 
put  on  September  6th,  when  the  temperature  of  the  mas 
(122^  F.)  had  ceased  to  increase. 


DATS. 

TtMoTJHjr. 

Tempw. 

•tore  In 

Tube. 

0«tiM« 

TtBper- 

■ton. 

ThlckDeMor 
XntUagv. 

Shrtnksft. 

Sept   1. 

- 

- 

- 

- 

- 

- 

2. 

- 

- 

- 

4ftlOJiii., 

- 

- 

8. 

6  o'clock, PH., 

77.0  F., 

- 

- 

- 

- 

4. 

8.80  o'clock,  A.M., 

78^ 

- 

- 

- 

- 

6, 

u             u           u 

82.4° 

- 

4  ft.  7  J  in.. 

3|i 

inchei 

6, 

U                  tt               M 

84.2<> 

- 

4"    6|  •* 

1 

M 

7. 

a             tt           u 

86.9° 

- 

8  «  11|  " 

7| 

M 

8. 

M                   U               U 

86.9° 

- 

8  -  10|  *' 

1 

M 

9, 

M                   tt               tt 

86.9° 

- 

3  ••  10    - 

1 

M 

10, 

u             tt           a 

87.8° 

- 

8  ••    9|  •* 

1 

M 

11, 

U                   MM 

88.7° 

86.0  F., 

8  "    91  •• 

1 

«« 

12, 

M                   MM 

87.8° 

68.° 

8  -    8J  •* 

f 

M 

18, 

M                   M               M 

83.3° 

67.2° 

8  -    8|  ** 

f 

U 

H. 

6  o'clock,  PJf., 

84.2° 

64.4° 

3  "    8|  •* 

0 

M 

15, 

8.30  o'clock,  A  Jf., 

84.2° 

63.6° 

8*'    81  " 

0 

M 

16, 

8.30  o'clock,  pjc., 

82.4° 

64.4° 

8  •*    81  •' 

1 

U 

17, 

M                   MM 

82.4° 

68.° 

3  *•    8J  " 

0 

M 

18, 

M                   MM 

82.4° 

62.6° 

8  *.    7|  « 

1 

tt 

19, 

M                   tt                M 

80.6° 

66.4° 

8  tt    7j  tt 

0 

M 

20, 

M                   MM 

80.6° 

66.4° 

3  tt    7|  tt 

0 

M 
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ms  with  Out  Fodder  Com^  etc*  —  Concluded. 


•  or  Day. 

•toroia 

Ttmpv- 

•tort 

TfeMEMMOf 

Shrfaikac*. 

clock, 

PJI. 

78^° 

66.40 

3" 

7}  in. 

0 

inchet. 

it 

M 

78.8*^ 

67.20 

3" 

7JU 

0 

it 

M 

« 

77« 

<a8« 

8- 

7,   a 

0 

i« 

c« 

M 

77.9« 

66.40 

8- 

7|- 

0 

•4 

M 

U 

77.0 

72.60 

3'* 

7j  ti 

0 

U 

M 

M 

76.10 

67.20 

8- 

7|u 

i 

t« 

U 

U 

75.20 

67.20 

3  •* 

7t- 

0 

M 

a 

•« 

76^ 

71.60 

3" 

7|" 

0 

t« 

u 

M 

76.20 

7i.eo 

8- 

7|- 

0 

M 

M 

tt 

78.40 

62.60 

8" 

7|u 

0 

a 

M 

M 

76.20 

- 

8" 

7|- 

0 

M 

M 

tt 

73.4° 

- 

8  - 

7|" 

i 

U 

U 

U 

78.40 

- 

3- 

7f- 

0 

•« 

»i 

U 

73.40 

- 

8- 

7|.t 

0 

tt 

u 

u 

73.40 

- 

3" 

7,u 

0 

M 

It 

M 

73.40 

- 

3'* 

7|- 

0 

M 

M 

M 

«t 
tt 

71.60 

- 

8« 

7,  u 

0 

it 

t( 

ti 

69,8o 

-. 

3- 

7,   u 

1 

it 

M 

U 

68.0 

- 

8- 

7,    M 

0 

M 

U 

tt 

64.40 

- 

3  •* 

7|tt 

0 

tt 

M 

t« 

62.60 

- 

8  - 

7,  tt 

0 

it 

•i 

it 

eo^o 

- 

3" 

7,  tt 

0 

ti 

temperatare  observed  in  the  mass  was  noticed 
,  September  4tb,  and  registered,  at  about  18 
rface,  116.6°  F.  (47®  C). 


ff 
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Analyses  of  Foddeb  and  Fodder  Cbops. 

Analyses  of  Hampdsk  Pbolifio  Cobn. 

[SamplM  sent  on  ftir  examination.] 

I.  Raised  by  J.  Lyman  Shepard  of  Westfield,  Mass. ,  upo 
a  sandy  loam  soil.  The  ear  was  nine  and  three-fourth  inchc 
long,  of  a  whitish  color,  and  contained  eighteen  rows  < 
kernels.  The  weight  of  the  ear  was  473.4  grams,  and  ths 
of  the  cob  111.30  grams.  The  cob  was  of  a  red  color,  an 
comprised  23.5  per  cent,  of  the  weight  of  the  ear,  the  othc 
86.5  per  cent,  being  kernels.  The  average  weight  of  on 
kernel  was  .433  gram. 


iii 


I 


Kornels, 


10.00 


4.06S 


10.224 


72.207 


1.958 


IMk 


Nutritive  ratio  of  kernels,  1 : 8.248. 


n.  Raised  by  Mrs.  M.  A.  Clyde  of  Brightwood,  Mass. 
upon  a  heavy  soil.  The  ear  was  ten  inches  long,  of  a  whitist 
color,  and  contained  twenty  rows  of  kernels.  The  weight 
of  the  ear  was  491.4  grams,  and  that  of  the  cob  107.4  grams. 
The  cob  was  of  a  red  color,  and  comprised  21.86  per  cent, 
of  the  weight  of  the  ear,  the  other  88.14  per  cent,  being 
kernels.    The  average  weight  of  one  kernel  was  3.996  grams, 


s 


^  a  * 


Kernels,  . 


10.00 


4.761 


12.367 


69.579 


1.782 


1.521 


Nutrilive  ratio  of  kernels,  1 : 6.73. 
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CORN  STOVER. 

[From  Flat!  of  the  Station,  1888.] 


1 

i'.i 

( 

!i 

III 

^11 

j 
1 

c,     .      . 

8.73 

174  6 

> 

•            •            • 

91.27 

1,826.4 

- 

- 

100.00 

2,000.0 

- 

- 

IryMaUtT. 

8.12 

62.4 

_ 

M 

<o 

•        •        • 

84.28 

6866 

- 

• 

*  04 

>        •        • 

1.27 

26.4 

7.62 

80 

[Nitrogenous 

f  •        •        • 

6.68 

131.6 

62.64 

40 

\    Extract 

•       t       0 

64.75 

1,096.0 

1,096.00 

100 

100.00 

2,000.0 

1,166.26 

WHEAT  GRAIN. 
[From  Plato  of  tbe  Station.] 


C, 


)ryMaUer. 


0       • 


[NitrogenoQS 
,  •  .  • 
I    Extract 


10JS8 
89.42 


100.00 


2.18 
2.42 
1.79 

13.36 

80.26 


100.00 


I" 


211.60 
1,788.40 


2,000  00 


43.60 
48.40 
86.80 

267.00 

1,606.20 


2fi00.00 


15^ 


80.64 

240.80 

1,484.81 


1,766.76 


y 


80.0 
90.0 
92.6 


C4 


iition  of  this  article  is  a  very  fair  one. 


•mv 


n 


MM   h  i 

ii:i*:t 


f  I  ' 

fii ; 


-1 


I  •  1 .#' 
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WHEAT  STRAW. 

[From  the  Plats  of  the  Station.] 


i 

At 

5^1 

m 

Moisture  at  100^  C, 

Dry  Matter,    .... 

650 
93.50 

130.00 
1370.00 

» 

. 

Analysis  of  Dry  MaiUr. 

Grade  Ash,     .... 

••      Cellulose,    . 

••Fat,      ...       . 

*•      Protein,  (Nitrogenous 
Matter),  . 
Kon-nitroeenous    Extract 

MaUer,       .... 

100.00 

7.44 

40.74 

1.59 

5.82 

44.91 

2,000.00 

148.80 

814.80 

81.80 

106  40 

898.20 

423.70 
8.59 

27.66 

359.28 

52 
27 

26 

40 

-S 

•• 
1 

100.00 

2,000.00 

819.23 

- 

The  composition  of  this  sample  is  better  than  the  average 
article. 


PEARL  MILLET  (m  Bloom). 
[Collected  fVom  Plats  of  Station,  Sept.  19, 1884.] 


B  S 

hi 

F5 


Vt 
r:i 


Moisture  at  lOO""  C, 
Dry  Matter,    . 


AncUysii  of  Dry  Matter. 

Grade  Asli,     •       •       .        • 

^      Cellulose,    • 

•*      Fat,      .        .        .        . 

**      Protein,  (Nitrogenous 
Matter),   . 
Non-nitrogenous    Extract 

Matter,       .... 


6.20 
93.80 


124  00 
1^76.00 


100.00 


4.80 

85.91 

1.63 


7.20 
50.46 


2,000.00 

96.00 

718.00 

82  60 

144.20 

1,009.20 


18.69 

86.40 

655.98 


100.00 


2,000.00 


756.07 


42 

60 
65 
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COMMON  MILLET. 
Km  PlAlt  of  Station,  wben  blooming,  Aug.  14, 1883.1 
I. 


ryMatUr, 

•  •        • 

•  •        • 
.        •        • 

Nitrogenom 

Bxtraot 


6.16 
93  85 


100.00 

4.67 

89.80 

2.04 

7.69 

(U^.80 


a  8 
12^ 


128.00 
1377.00 


I 


r^ 


2/)00.00 

93.40 

596.00 

40^ 

158.80 

1,116.00 


100.00 


2/)00.00 


17.14 

92.28 

726.40 


834.82 


42 
60 
66 


S3 


COMMON  MILLET. 
Inlg  0f  hm  stUftoa,  wlien  M^  matofed,  Stpt.  S,  1888.] 
IL 


O., 


TryMaUer. 


(Nitrogenous 
),  .  .  . 
18    Extract 


li 


6.78 
93.27 


100.00 

4.23 

83.39 

2.67 

7M 

6Mir 


134.60 
1366.40 


2fiO0.Q0 

84.60 

667.80 

63.40 

141.80 

1,062.40 


^^i 


2ll 

I 


lOOOO 


2,000.00 


21.86 

86.08 

631.44 


737.88 


40 

6a 

60 


•9 


69  of  both  samples  point  towards  an  exhausted 
Ibe  soil  on  w Wch  they  wefo  raised. 


|1  u 
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HUNGARIAN  GRASS  (Pankhtm  Germakicum). 
[From  the  Farm  of  Levi  Adams,  Hadley,  Mass.,  collected  in  bloom,  Sept.  ^ 


III 

III 

1 

Moisture  at  100^  C, 

Dry  Matter 

7.45 
92.55 

149.00 
1351.00 

.- 

. 

Analysis  of  Dry  Matter, 

Crude  Ash 

"      Cellulose,    . 

-      Fat,      ...        . 

•*      Protein    (Nitrogenous 
Matter),   . 
Non-nitrogenous    Extract 

Matter,        .... 

100.00 

5.73 

3196 

2.22 

9.45 

50.64 

2,000.00 

114  60 

639.20 

44.40 

189.00 

1,012.80 

18.65 
118.40 
658.32 

42 
60 
65 

CO 

•• 

100.00 

2,000.00 

790.37 

- 

The  composition  of  the  above  sample  is  very  fair. 

BARNYARD  GRASS  (Panioum  crus-oalu.) 
[Collected  fn  bloom  fVt)m  College  Farm,  Ang.  14, 1883.] 


1 

% 

|il 

III 

2 

1 

Moisture  at  100*»  C,       . 
Dry  Matter,    .        .        .       . 

6.65 
93.35 

133.00 
1,867.00 

» 

« 

\ 

Analysis  of  Dry  Matter. 

Crude  Ash,     .        • 

"      Cellulose,     . 

•*     Fat 

•*      Protein    (Nitrogenous 
Matter),   . 
Non-nitrogenous    Extract 

Matter,       .... 

100.00 

10.82 

33.72 

1.95 

15.27 

38.24 

2,000.00 

216.40 

674.40 

39.00 

305.40 

764.80 . 

16.34 
183.24 
497.12 

42 
60 
65 

3, 

•  • 
1-1 

100.00 

2,000.00 

696.74 

- 

This  grass  is  found  quite  frequently  around  bams  and 
compost  heaps  as  a  weed.     The  analysis  of  the  above  sample 


Digitized  by  LjOOQIC 


Experiment  Station  Heport. 


Ill 


ly  the  inflaence  of  a  liberal  maDaring  on  the 
'  the  species  of  plants  of  which  it  is  a  variety. 

CORN  MEAL. 
pa89ed  through  mesh  144  to  $quare  inch,  Sept.,  1884, 


C, 


•        0 
•       •        • 


>ryM(UUr. 
•       •       • 

Nitrogenoas 
t  •  . 
Extract 


11.95 
88.05 


100.00 

1.59 
2.59 
4.43 

18.13 

78.26 


100.00 


hi 


239.00 
1,761.00 


2,000.00 

81.80 
51.80 
88.60 

262.60 

1,565.20 


2.000.00 


j« 


£ 


17.61 
67.84 

228.21 

1,471.29 


1,779.45 


fa 


84 
76 

85 

94 


M 
"^ 

^«^ 


CORN  MEAL. 


wustd  through  mesh  144  to  square  inch, 

August  and 

September,  1884. 

i 

!?< 

V^ 

i 

H 

J?l 

t^'^ 

1^ 

h^ 

K 

C,       .        . 

12.40 

248.00 

. 

_ 

87.60 

1,752.00 

- 

- 

100.00 

2.000.00 

- 

- 

ryMaUer. 

.       •        • 

1.66 

83.20 

. 

. 

s 

•       .        • 

2.71 

54.20 

18.43 

34 

^a 

... 

4.14 

82.80 

62.93 

76 

.. 

E^itrogenous 

... 

10.77 

215.40 

183.09 

85 

Extract 

.       . 

80.72 

1,614.40 

1,517  54 

94 

100.00 

2,000.00 

1,781.99 

- 
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SUGAR  BEET  PULP.    (DiFrumctf  Mens.) 

rttom  ih&  TnaJkXIm  F^utorj.l 

PwCtei 

Moisture  at  100<*  C 89.68( 

Dry  Matter  at  100^  C,        .               10.8S( 

Organic  Matter,  •               •               10201 

Ash, 0.10: 

Fat, OSm 

Grade  Fibre, 2.45C 

Koo-nitrogenoos  Extract  Matter, 6.38^ 

Nitrogenous  Matter, 1.281 


J 

|i 

i^*l 
fb 

i^^ 

1 

Moistnre  at  100*^  C,       . 
Dry  Matter,    .... 

89.68 
10.32 

1,798.60 
206.40 

- 

«. 

Analy9iM  of  Dry  Matter. 

Crude  Ash,     .... 

••      Cellulose,    . 

•*      Fat,      .        .        •        . 

**      Protein    (Nitrogenous 

Matter),. 

Non-nitrogenous  Extract 

Matter,     .       .       . 

100.00 

1.04 

23.74 

.95 

12.41 

61.86 

2,000.00 

20.80 

474.80 

19.00 

248.20 

1,287  20 

474.80 
19i)0 

248.80 

100 
100 

100 

100 

10000 

2,000iX) 

1,979.20 

- 
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^  WITH  SPECIAL  FERTILIZERS 
IN  FRUIT  CULTURE. 


[JERANTS  AND  PEACHES. 

ents  with  currants,  which  are  described  in 
communication,  are  but  a  continuation  of  an 
augurated  upon  the  college  grounds  ten  years 

nents  with  sugar  beets,  for  the  purpose  of 
I  influence  of  special  fertilizers  on  the  saccha- 
suggested  the  extension  of  the  inquiry  to 
Eints. 

of  brevity,  and  of  a  desirable  understanding 
volved,  I  reproduce  here  the  introduction  of 
publications  on  the  subject  under  discussion  : 
whether  a  systematic  and  rational  manuring 
ring  plants  is  essential  for  the  continued  pro- 
I  crops,  engages  more  attention  from  year  to 

merely  from  the  results  obtained  in  general 
3nt,  in  consequence  of  the  adoption  of  the 
annually  to  the  soil  under  cultivation,  either 
mt  or  in  part,  as  circumstances  may  advise, 
astituents  which  the  crops  carried  off  have 
ems  but  reasonable  to  assume  that  the  same 
d  to  the  cultivation  of  fruit  and  garden  crops 
k  prove  in  the  end  most  advantageous,  as  far 
[uantity  of  the  crops  resulting  are  concerned, 
ply,  in  particular,  of  those  essential  elements 
hich  are  found  in  the  fruits  in  conspicuous 

for  obvious  reasons  must  serve  important 
eir  growth,  if  judiciously  provided  cannot 
rove  beneficial  to  the  entire  plant. 


*  1 
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To  secure  that  amount  in  a  more  definite  form  than  ai 
general  rule  has  been  customary,  improves  most  decider 
our  chances  to  ascertain,  not  only  the  special  wants  of  1 
plants  under  cultivation,  but  to  recognize  also  the  particu 
form  in  which  the  various  elements  of  plant  food  exei*t  th 
most  valuable  influence  on  the  quality  of  the  crops.  Beli* 
ing  in  the  correctness  of  these  views,  I  entered  a  few  ye 
ago  upon  a  series  of  analytical  chemical  inquiries  to  det 
mine  the  character  of  the  ash  constituents  of  fruits,  and 
study,  also,  the  relations  which  apparently  exist  between  i 
variations  in  the  composition  of  the  former  and  the  qual 
of  the  latter,  for  the  purpose  of  furnishing  information  neec 
for  the  successful  introduction  of  a  rational  system  of  fei 
lization  of  our  fruit-bearing  plants/* 

These  investigations  have  been  carried  on  since  with< 
serious  interruption,  as  far  as  the  limited  resources  of  p 
years  for  experimental  work  of  that  character  have  p 
mitted.  The  scarcity  of  previous  systematic  chemical 
quiries  into  the  relations  existing  between  the  kind  and  i 
amount  of  available  plant  food  in  a  productive  garden  g 
or  orchard,  and  the  absolute  and  relative  quantity  of  i 
various  soil  constituents  contained  in  the  fruit  and  garc 
crops  raised  upon  it,  rendered  it  necessary  to  grow  th< 
under  well  defined  circumstances,  to  obtain  material  fit 
comparative  analyses. 

The  necessity  of  adopting  that  course  of  action  becai 
still  more  apparent,  when  considering  the  extraordinary 
fluence  —  quite  generally  conceded  —  of  soil,  location  a 
season  on  the  quality  of  these  crops.  Products  raised 
the  aid  of  different  manurial  substances,  within  the  sa 
season^  upon  a  similar  soiU  and  of  a  corresponding  stage 
growth^  had  to  be  secured  for  the  examination,  to  impart 
scientific  and  practical  value  to  the  analytical  results. 

It  is  a  well-known  fact  that  the  absolute  amount  of  \ 
mineral  constituents  of  plants  of  the  same  variety,  and 
one  and  the  same  species,  even,  may  differ  widely,  yet,  as 
rule,  this  circumstance  does  not  necessarily  alter  the  gene 
character  of  the  plants. 

A  change,  however,  in  the  relative  proportion  of  the  va 
ous  mineral  constituents,  as  potassa,  lime,  etc.,  rarely  1 
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ithout  having  affected  the  quantity  of  some  of 
istituentSy  as  sugar,  starch,  acids,  etc. 
\,  the  essential  mineral  constituents  (potassa, 
lesium,  iron  and  phosphorus)  of  our  farm 
replace  each  other  beyond  a  certain  extent  m 
jconomy  without  endangering  their  life,  points 
ific  function  of  each  of  them  in  the  growth  of 
We  have  learned,  by  experimentftl  observa- 
nents  are  indispensable  for  a  healthy  growth, 
ill  reproduction  of  these  plants.  It  remains 
)  ascertain  the  particular  function  of  each  of 
nents  in  the  life  of  plants.  The  more  we 
ecific  functions  of  each  essential  mineral  con- 
nts,  the  better  will  we  be  prepared  to  perfect 
manuring ;  to  cultivate  with  a  view  of  devel- 
)  qualities  in  the  crops,  and  to  counteract  the 
ices  of  an  abnormal  composition  of  the  sap, 
)lants. 

suitable  material  for  an  examination  in  the 
ed  direction,  five  experimental  plats  were  set 
purpose  in  1875.  They  were  planted  under 
of  Prof.  Maynard,  with  strawberries,  rasp- 
its  and  blackbemes,  besides  cherry,  plum, 
e  trees.  Four  of  these  plats  received,  annu- 
I  kind  and  amount  of  chemical  manure  (see 
ments),  while  one  plat  received  no  manure, 
it  were  planted  the  same  kind  and  variety  of 
interesting  observations  made  on  grape-vines 
ies  have  been  already  published  in  the  annual 

college,  in  the  report  of  the  Massachusetts 
>f  Agriculture  for  1879,  and  elsewhere.  A 
3n  of  experiments  with   healthy  peach  trees, 

suffering  with  *'the  yellows,"  has  been  pub- 
Bport  of  the  Massachusetts  Horticultural  So- 

the  State  Board  of  Agriculture  for  1882. 
id  description  of  these  experiments,  in  partic- 
found  in  the  annual  report  of  the  Board  of 
>  State  Experiment  Station,  for  1883.  The 
ith  currants,  below  described,  furnish  an  in- 
ion  to  previous  observations. 


1. 


"<r"^ 
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Experiments  with  Currants. 

Red  Currants  (Versailles). 

The  plants  furnishing  the  fruits  for  the  examination  hi 
been  for  several  years  under  special  treatment  upon  five  d 
ferent  experimental  plats.  The  ground  upon  which  the 
plats  are  located  has  served,  for  years  previous  to  its  pn 
ent  use,  for  the  production  of  grass.  The  soil  consists  of 
light  gravelly  loam.  Each  plat  covers  an  area  of  4.20* 
square  feet ;  four  of  them  have  received,  annually,  for  fi 
to  six  years  past,  a  definite  amount  and  kind  of  spec 
chemical  manure,  while  one  plat  received  none.  The  fert 
izer  was  applied  broadcast  early  in  the  spring,  and  subs 
quently  incorporated  in  the  soil  by  means  of  a  cultivate 
The  plats  were  otherwise  treated  alike  to  secure  a  good  m 
chanical  condition  of  the  soil,  and  to  keep  off  the  weeds. 

Fertilizers  Applied. 

Plat  I.  received  annually  forty-five  pounds  of  dissolv 
boneblack,  containing  from  ten  to  twelve  per  cent,  of  sol 
ble  phosphoric  acid,  and  fifteen  pounds  of  potash  nit 
(saltpetre). 

Plat  II.  received  annually  fifteen  pounds  of  potash  nit 
and  thirty  pounds  of  kieserite. 

Plat  in.  received  annually  forty-five  pounds  of  dissolvi 
boneblack,  fifteen  pounds  of  potash  nitre  and  thirty  poun 
of  kieserite. 

Plat  rV.,  nothing  applied. 

Plat  V.  received  annually  forty-five  pounds  of  dissolve 
boneblack,  eighteen  pounds  nitrate  of  soda  (Chili  saltpetre 
and  fifteen  pounds  of  muriate  of  potash. 

Nitrogen  was  applied  in  form  of  nitric  acid,  to  secure 
uniform  action  of  that  element. 

Well-matured  fruits  were  in  every  instance  secured  for  tl 
tests.  They  were  collected  July  18,  1883,  and  examine 
without  delay. 

One  hundred  parts  by  weight  of  the  berries  contained,  — 
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L 

n. 

m. 

17. 

V. 

er,     . 

18.76 

18.61 

15.72 

12.95 

13.86 

•        • 

86.24 

86.39 

84.28 

87.05 

86.14 

• 

.45 

.45 

.48 

.41 

.45 

)n  of  the  composition  of  the  berries  showed 
T,  the  largest  amoant  of  vegetable  matter, 
imount  of  mineral  constituents  in  the  fruits 
The  fruits  from  Plat  V.  rank  next  in  regard 
J,  yet  exceed  in  sugar  by  more  than  one  per 

n  Plat  IV.  (without  fertilizer)  rank  lowest 
I  examination  of  the  organic  constituents  of 
3e  repeated  during  the  coming  season,  when 
1  be  published. 


\  Analysis  of  Fruit  with  Stems. 

I. 

n. 

m. 

lY. 

V. 

1        • 

1.84 

.99 

.95 

1.20 

.75 

•       • 

54.35 

56.12 

54.32 

47.68 

59.34 

. 

5.42 

2.35 

2.56 

4.02 

4.04 

. 

4.10 

5.08 

5.49 

6.23 

4.61 

. 

15.96 

17.21 

17.68 

18.96 

14.69 

•       . 

18.83 

18.25 

19.00 

21.91 

16.57 

100.00 

100.00 

100.00 

100.00 

100.00 

these  analyses  of  the  currants  are  calculated 
th  reference  only  to  the  several  constituents 
5  above  statement,  for  the  purpose  of  render- 
as  in  their  quantitative  relations  more  eon- 
T  ash  constituents,  as  sulphur,  chlorine  and 
le  present  for  various  reasons  excluded  from 
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the  discussion.  A  careful  consideration  of  the  compositi 
of  the  ash  obtained  from  fruits  raised  upon  the  unfertiliz 
plat  (rV.)>  ^^  compared  with  any  of  those  obtained  fr( 
fruits  raised  upon  the  fertilized  plats,  cannot  fail  to  lead 
the  conclusion,  that  the  unfertilized  soil  contained  an  am] 
supply  of  available  phosphoric  acid,  magnesia,  soda  a 
iron ;  for  even  an  actual  addition  of  these  important  pis 
constituents,  in  the  form  of  fertilizer,  to  the  soil  of  Plats  \ 
III.  and  v.,  failed  to  increase  the  quantity  of  these  constil 
ents  above  that  found  in  the  ash  of  fruits  raised  upon  t 
unfertilized  plat.  The  only  ash  constituent  in  which  t 
unfertilized  soil  seems  apparently  to  have  been  deficient, 
available  potassa. 

An  addition  of  potash  compounds  to  the  soil  has  in  eve 
instance  increased  the  percentage  of  potassa  in  the  finii 
varying  from  six  to  eleven  and  more  per  cent.  The  fn 
gathered  from  Plat  V.  showed  the  most  remarkable  diffd 
ence  in  that  direction.  Potash  fertilizers  have  decided 
improved  desirable  qualities  in  the  fruits ;  those  from  Plat 
proved  the  most  saccharine. 

Aside  from  the  practical  lessons  which  may  be  glean 
from  the  above  described  experiment,  there  is  another  ft 
ture  of  the  analytical  results  deserving  a  serious  considei 
tion;  namely,  the  increase  of  potassa  in  the  currants 
invariably  accompanied  by  a  correspoudinq  decrease  of  phc 
phoric  acid,  and  of  lime  in  particular.  This  result  coincid 
with  my  previous  observations  concerning  the  action 
potash  fertilizers  on  grapes,  strawberries  and  peaches. 

The  circumstance  that  the  most  striking  alteration  in  t 
mineral  constituents  of  the  currants  has  been  produced  1 
muriate  of  potash,  seems  to  be  of  particular  interest  in  co 
nection  with  some  of  my  previous  experiments  regarding  tl 
effects  of  that  potash  compound  on  diseased  peach  trees. 

The  examination  of  fruits  and  of  young  branches  fro 
peach  trees  affected  by 

''Tlie  Yellows'" 

disclosed  the  fact  that  they  contained  a  large  amount  of  lim 
and  more  phosphoric  acid  than  fruits  and  young  branch^ 
collected  from   healthy  peach  trees   of  the  same  variety 
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I  of  diseased  peach  trees  has  since  been  recog- 
R.  C.  Kedzie,  —  on  trees  raised  in  Michigan, 

to  J.  P.  Lelandy  published  Jan.  29,  1884,  in 
'  Gazette.'' 

and,  in  our  experiments,  that  a  repeated  appli- 
iate  of  potash,  in  connection  with  a  judicious 
)red  the  affected  trees  to  a  vigorous  growth, 

branches  and  fruit  to  a  normal  amount  of 
and  phosphoric  acid.  The  excess  of  lime  dis- 
both  fruit  and  branches,  and  the  trees  are 
*rof.  Maynard  as  restored  to  a  healthy  bear- 

ations  on  currants  (Plat  V.)  furnish  an  addi- 

;ion  of  the  beneficial  effects  claimed  by  me  for 

•  potash. 

ance  of  the  interests  involved  renders  a  fair 

elsewhere.     The  details  of  the  mode  of  opera- 

jhed  in  the  First  Annual  Report  of  the  Board 

the  Experiment  Station.     The  director  of  the 

sed  to  be  favored  with  information  regarding 

:ained. 

nng  to  be  able  to  state  that  the  treatment  of 

ecommended  on  previous  occasions,  has  been 

extensively   in   various    localities  with    many 

Bsults. 


^1 


\i 


«  I 
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MISCELLANEOUS  ANALYSES. 


Asparagus. 

Stoma. 

Moisture  at  100^  C, 6.53  4.85 

Dry  matter, 94.47  95.15 

Nitrogen  in  dry  matter, 1 98  1.48 

Insoluble  in  acids, .08  8.67 

One  hundred  parts  of  crude  ash  contained :  — 

Stems.  Rood. 

Potassium  oxide, 42.94  56.43 

Sodium  oxide, 8.58  5.42 

Calcium  oxide, 27.18  15.48 

Magnesium  oxide,       ......        12.77  7.57 

Phosphoric  acid, 12.31  15.09 

Sesquioxideofiron, 1.22    j  deteSined 


The  examination  has  been  carried  on  at  the  especial  re 
quest  of  several  garden  farmers  in  the  eastern  part  of  tin 
State.  The  plants  serving  for  the  analysis  were  raised  upoi 
the  college  grounds,  upon  a  light,  loamy  soil,  which  pre 
viously  had  been  occupied  by  grasses. 

The  comparatively  small  amount  of  soda  in  the  ashes  o 
both  stems  and  roots  confirms  the  impression  that  the  bene 
ficial  influence  of  common  salt  on  asparagus  beds,  not  un- 
frequently  reported,  is  due  rather  to  its  action  on  the  physi- 
cal condition  of  the  soil  than  to  its  requirement  as  plant  food 
The  common  salt  increases  the  hydroscopic  quality  of  tin 
soil,  assists  in  the  difiusion  of  potassa  and  phosphoric  acid 
and  rarely  supplies  deficiencies  in  the  soil,  as  far  as  its  owi 
constituents  are  concerned.  A  judicious  application  of  mu- 
riate of  potash,  with  sulphate  of  magnesia  (Kieserite)  tend£ 
to  secure  available  potash  throughout  the  entire  body  of  the 
soil  penetrated  by  the  extensive  root  mass  of  the  plants. 
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f9iB  of  the  Ash  of  the  Clinton  Grape. 


:>D, 


67.40 

7.24 
18.10 
17.87 

100.00 


B. 

.91 
69.49 
69.49 
7.60 
13.68 
18.61 

100.00 


sis  of  the  Baldvoin  Apple  (Matured). 

1  parts  of  ash,  soluble  in  hydrochloric  acid, 


1.08 

63.64 

1.71 


6.62 

7.28 

.        .        .        .  20.87 

>chloric, 3.68 

\e  Ash  of  Com  Cobs  (Longfellow  Variety). 

[  parts  of  cobs  contained :  — 

itlOO^C, 12.00 


1.88 
86.62 


parts  of  the  ash  contained :  - 


66.89 
2.94 


2.61 
3.22 
1.16 
6.44 

18.74 


of  potash  present  is  as  large  as  that  found 
cultivated  grapes. 


Analysis  of  Beet-sugar  Molasses. 

[From  Roots  grown  on  College  grounds.] 


6.27 

24.60 

16.84 

2.24 

9.10 


per  cent. 


I 


Si- 


ll'^: 


<»., 
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Phosphoric  acid, trace. 

Iron  oxide,     ...                1.44    per  cei 

Silicic  acid, 8.66      *•     " 

Carbonic  acid,  chlorine,  and  sulphuric  acid, .        .        .  not  determined 

As  the  molasses  had  been  treated  with  boneblack,  tl 
phosphoric  acid  had  been  abstracted,  and  the  relative  pit 
portion  of  other  mineral  constituents  of  the  sugar  beet,  a 
tered.  The  potash  obtained  from  the  molasses  of  the  sugs 
beet  is  considered  valuable  for  the  manufacture  of  the  fine 
qualities  of  glass.  The  beet-sugar  manufacturer  usuall 
changes,  by  fermentation,  the  sugar  of  the  molasses  int 
alcohol ;  and  evaporates  the  refuse  of  the  still  to  dryness 
and  chars  the  refuse.  The  potash  is  abstracted  from  th 
charred  mass  in  a  similar  way  as  from  any  other  ash. 

Ozone. 

^*  The  most  valuable  article  in  the  world" 

[Preutlss  Presenring  Co.,  Cindnnati,  Obio.    Sent  on  for  examination  by  the  '*  Ne 

England  Homestead,"  Springfield,  Mass.] 

Moisture  at  100°  C.  (including  a  trace  of  aromatic 

matter), 0.800  per  cen 

Carbon,  .  6.080    **      •• 

Ash, 600    "      " 

Sulphur, 92.52      "      ** 

The  pretensions  of  the  manufacturer  regarding  the  valu 
of  this  compound  are  not  less  strange  than  the  name  unde 
which  it  is  offered  for  sale. 

The  Phoenix  Fruit  Tree  Invigoralor. 

« 

(Mannfhctnred  by  the  Phoenix  Fruit  Tree  Inrigorator  Co.,  of  LiTonia,  Livingstoni 

County,  N.  Y.) 
*'  A  epeeifiefor  the  Aphis  on  FntU  Trees  and  Berry  Bushes  of  all  kinds." 
**Patent  Secured." 
[Sent  on  for  examination  by  the  editor  of  the  "  New  England  Homestead,"  Spring 

field,  Mass.] 

One  hundred  parts  of  the  material  contained :  — 

Moisture  at  100<>  C, .      21.76 

Sulphur  free, 41.25 

Sulphur  combined  (with  alkalies),         ....        1.66 

Sulphuric  acid, 64 

Phosphoric  acid, .82 

Chlorine, 20 

Carbonic  acid,  9.54 
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e 68 

I  oxide,  .  1.13 

oxide, 8.34 

ide, 14.08 

tities  of  soda  with  coal,  etc.,  .        .        2.07 

aents  ioBolable  in  acids,       ^        .        .        .        2.84 

100.00 

Claims  of  the  Manufacturer. 
[iDd,  when  applied  to  plants  or  trees,  is  taken  up  by  the 
le  sap,  and  carried  by  it  to  the  leaves,  where  it  is  reor- 
tribated  to  all  parts  of  the  tree,  giving  the  tree  a  healthy 
rous  growth. 
3und  box,  91.50.^ 

rections  given  by  the  Manufacturer  for  use, 

:ees.    Bore  into  the  trank  of  the  tree,  near  the  gi'ound, 

e  heart  is  nearly  reached ;  and  fill  the  opening  with  the 

free  Invigorator,  and  close  tight  with  a  thin    cork,  or 

A  wooden  stopper  may  be  used.    Apply  any  time  dur- 

nd  spring,  till  the  first  of  Jane. 

[lurrant.  Rose  Bushes,  and  house  plants.    Remove  the 

»ark  from  the  roots,  and  apply  the  invigorator,  covering 


)f  applying  the  offered  remedy  for  the  destruc- 
;  life,  and  for  the  promotion  of  a  healthful 
.nts,  requires  certainly  a  serious  operation,  and 
r  at  all  contemplated,  ought  to  be  carried  out 
cale.  The  proposition  to  introduce  the  remedy 
the  circulation,  of  the  plant,  is  not  without  its 
e  treatment  of  animals.  One  point,  however, 
rfally  conceded  —  the  patentee  means  to  get  a 
iary  compensation  for  his  claimed  discovery, 
an  essentially  corresponding  composition  may 
it  an  expense  of  from  twelve  to  fifteen  cents 
retail  cost,  by  taking  from  40  to  42  pounds  of 
ir,  and  58  to  60  pounds  of  sifted  wood  ash. 


1^ 


of  a  Boioel  Stone  discharged  by  a  Horse* 

[Obtained  firom  Dr.  Cressey.] 

C, 1.70  per  cent. 

atile  Matter, 43.90    "      " 

.  66.10    •*      " 
1.465    ••      " 
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Phosphoric  acid, 0^85  per  cent 

Calciam  oxide,       .        , 41.170    •*      •• 

Carbonic  anhydride, d0.60    ^      *« 

One  hundred  parts  contained :  — 

Moistare  at  100^  C, 1.700  percent 

Carbonate  of  lime, 69.646  "      •• 

Tricalcic  phosphate, 1.935  **      " 

Nitrogen  containing  organic  matter,  ....  26.819  **      ** 

100.000 
Analysis  of  a   Urinary  Calculus  found  in  the  Bladder  oj 

a  Hog. 

[Obtained  Arom  Dr.  CreMey.] 

One  hundred  parts  contained :  — 

Moisture  at  100^  C, 8.650  per  cent 

Tricalcic  phosphate, 10.981    "      •• 

Carbonate  of  lime,         .' 8.688    ••      •• 

Phosphate  ammoniate  of  magnesia,      .       .       .       .  7.710    **      ** 

Nitrogen  containing  organic  matter,     ....  63.971    **      ** 

Diabetic  Urine. 

[Sent  on  for  examination  flrom  Amherst] 

Specific  gravity, 1.04  per  cent 

Reaction  (acid), 

Solids, 8.40      •*      " 

Grape  sugar, 6.95      "      *• 

Mineral  matter  (in  solids), 1.31      ''      ** 

Containing  calciam,  phosphoric  acid,  chlorine,  potassium 
oxide,  nitrogen,  etc. 

Sewage  Water. 

[Samples  sent  on  by  the  Secretarj  of  the  State  Board  of  Agricnltare,  John  B 

Rasscll.]       • 

One  hundred  thousand  parts  contained :  — 

Solids,     ....                       ....  1064.00  per  cent 

Chlorine, 491.20  "  " 

Sulphuric  acid, 71.23  "  •♦ 

Phosphoric  acid,     ....               •       .        .  traces. 

Magnesium  oxide, 57.29  **  '' 

Calcium  oxide, 20.20  •*  •• 

Sodium  oxide, 182.98  *'  " 

Potassium  oxide, 5.50  '*  •* 

Total  nitrogen, 8.34  •*  " 

Nitrogen  in  free  ammonia, 8.22  •*  " 

Nitrogen  in  dry  matter, 5.12  •*  •* 

This  water  contains  considerable  quantity  of  saline  con- 
stituents peculiar  to  the  water  of  the  ocean. 
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mm    OF   FERTILIZERS,    AND 
ERTILIZER  ANALYSES. 


UBS  OF  FEBTiLizrao  Inqbediekts  in  Raw 
Materials  and  CHEBnoALS. 


CsvTS  YnL  Ponro. 

imi. 

isaa. 

1S8S. 

ISM. 

onia  salts, 

22i 

29 

26 

22 

tes, 

26 

26 

20 

18 

and  fine  ground  fish. 

20 

24 

23 

20 

in  goano,  and  fine  ground 

t, 

20 

24 

23 

18 

1  in  cotton  seed,  linseed 

Atorporaace,    . 

16 

18 

18 

18 

In  fine  ground  bone, 
in  medium  fine  bone. 

15 

17 

17 

18 

14 

15 

15 

16 

in  medium  bone,     . 

13 

14 

14 

14 

in  coarse  medium  bone. 

12 

13 

13 

12 

n   in  coarse   bone,  horn 

and  fish  scraps. 

11 

11 

11 

10 

soluble  in  water. 

12J 

124 

11 

10 

oluble  in  ammonia  citrate,* 

9 

9 

8 

9 

insoluble   in   dry,  fine 

d  in  fine  bone,  . 

6 

6 

6 

6 

insoluble  in  fine  medium 

54 

^4 

^ 

54 

nsoluble  in  medium  bone, 

5 

«5 

5 

5 

nsoluble  in  c(&rse  medium 

44 

44 

44 

44 

insoluble  in  coarse  bone, 

4 

4 

4 

4 

insoluble  in  fine  ground 

,••••* 

8 

3 

2f 

2 

'ade  sulphate,  . 

7i 

7 

7 

7 

•       •       •       •        • 

5 

5 

44 

4 

^ 

44 

5 

4| 

4: 

ro  gnina  of  pbocpbite,  nngronDd,  by  100  0.  c.  nentral  lolatlon  of  mm- 
1.09  in  80  mfnntM  at  40  deg.  O.,  witb  agfUUoD  ooce  in  five  minatet; 
erted  "  or  backbone  pbo«pborlo  add. 

rade  values  are  the  figures  at  which,  on  March 
respective  ingredients  coald  be  bought  at 
» in  our  markets  in  the  raw  materials^  which 
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are  the  regular  source  of  supply.     They  also  correspond  t 
the  average  wholesale  quotations. 

The  calculated  values  obtained  by  the  use  of  the  abov 
figures  will  be  found  to  agree  with  the  reasonable  reta 
price  in  case  of  standard  raw  materials,  such  as,  — 


Sulphate  of  Ammonia, 
Nitrate  of  Soda,  ^ 

Muriate  of  Potash, 
Sulphate  of  Potash, 
Dried  Blood, 

Plain  Superphosphates. 


Azotin, 

Dry  Ground  Fiah, 

Cotton  Seed, 

Castor  Pomace, 

Bones, 


The  particular  rate  of  valuation  of  each  ingredient  use 
for  manurial  purposes  depends,  in  many  instances,  large! 
on  its  mechanical  condition  and  its  peculiar  form  of  con 
bination.  For  instance,  in  factory- waste,  and  animal  at 
vegetable  refuse  of  various  descriptions. 

It  has  been  the  aim  in  previous  reports  of  the  station  1 
describe  briefly,  in  connection  with  analytical  repoi-ts  r< 
garding  their  composition,  the  peculiar  character  and  specij 
merits  of  prominent  agricultural  chemicals,  and  of  refuj 
materials  of  various  industries  which  are  commonly  used  f< 
the  manufacture  of  compound  fertilizers  for  farm  purposes. 

This  feature  of  the  reports  will  be  retained  for  the  futui 
wherever  an  inducement  is  ofiered.  The  information  thi 
far  given  on  these  occasions  may  be  improved  by  studyin 
the  official  annual  reports  on  commercial  fertilizers  pul 
lished  for  ten  years  past  in  the  report  of  the  Massachuset 
State  Board  of  Agriculture.  A  Ij^nowledge  of  the  sourci 
and  of  the  character  of  the  ingredients  which  serve  largel 
for  the  manufacture  of  our  commercial  fertilizers,  leac 
quite  naturally  to  a  due  appreciation  of  the  importance  i 
securing  the  proper  form  for  our  circumstances.  No  moc 
of  supplying  our  special  wants  of  plant  food  for  a  successfi 
and  economical  cultivation  of  crops  is  as  safe  as  the  practic 
to  supplement,  if  needed,  our  home-made  manures  wit 
commercial  fertilizing  ingredients,  in  the  form  of  suitab] 
raw  materials  and  chemicals  to  meet  our  wants;  and 
obliged  to  increase  our  home  resources  of  manure,  to  con 
pound  them  from  the  most  suitable  stock  in  the  markei 
Although  a  first  trial  of  that  course  of  action  may  not  reali2 
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tiages  oxpected,  there  can  be  no  doubt  about  the 
f  the  statement,  that  the  best  financial  success 
f  the  farmer  can  only  be  secured  by  the  gradual 
^t  system  of  manuring  the  farms. 
g  dealers  in  fertilizers  begin  to  realize  the  late 
heir  trade,  and  are  preparing  to  meet  the  call, 
ry  reason  to  assume  that  the  consumption  of 
iurial  matter  will  increase  in  the  same  propor- 
inciples  of  a  rational  and  economical  system  of 
K>me  better  understood. 

;  of  an  examination  and  a  discussion  of  all  ferti- 
der  a  special  license  are  reported  according  to 
svs,  by  the  inspector,  to  the  State  Board  of 
md  will  be  found  in  the  report  of  the  Secretary 
for  1884. 

Ammonium  Sulphate. 

t  D.  A.  Uorton,  Northampton,  Mass.    Oaaranteed  25  per  cent 
of  ammonia.] 

examination  by  M.  W.  Jefts,   for  the  Ashby  Farmers'  Club, 
Ashby,  Mass.] 


PorSDS  PBX  HnVDRBD. 


,000  lbs., 


)f  this  article  has  varied  widely  at  times ;  the 
ased  on  our  annual  rate,  22  cents  per  pound  of 
nmonia  salts. 


f 


:||li  ^il 


1  ' 


Chili  Saltpetre. 

[Collected  at  Amhent,  Mass.] 

C.,° 1.98 

Tioacid) 14.44 

,000  Ibs^        .        . |ol  98 
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Muriate  of  Potash. 

[I.    Sent  on  by  M.  W.  Jefts,  for  Ashby  Farmers'  Clnb,  Asbby,  Mass.] 

[II.    Collected  of  Boston  Fertilizer  Co.,  by  C.  P.  Preston,  Danvers,  Mass  J 

[lit.    Collected  of  Bowker  Fertilizer  Co.,  at  Amherst,  Mass.] 


PODKDS  PBB  nUVDSBD. 

L 

IL 

ni. 

Moisture  at  lOO^  C, 

Potassiam  oxide, 

Yalaation  per  2,000  lbs.,       .... 

1.00 

61.94 

•U  15 

0.05 

49.60 

•42  16 

0.9< 
$43  U 

This  form  of  potash  compounds  has  proved  to  be  one  c 
the  most  reliable  potash  resources  for  field  and  garden. 

Kainite. 

[Collected  of  D.  A.  Horton,  Northampton,  Mass.] 

Moisture  at  100°  C, 2.1 

Calcium  oxide, J^ 

Magnesium  oxide, 1 IJ 

Potassium  oxide, 16.4 

Sulphuric  acid, 21M 

Valuation  per  2,000  lbs., |14  0 

This  is  a  fair  sample  of  its  kind.  Potash,  in  form  c 
kainite,  has  been  applied  with  much  success  for  forag 
crops.  It  deserves  a  careful  trial  upon  pastures  and  mead 
ows,  in  connection  with  bone  fertilizers. 

* 
Refuse  Salt. 

[Collected  of  B.  T.  Prentiss,  Holjoke,  Mass.] 

Moisture  at  100°  C, \.7 

Calcium  oxide, 1.2 

Magnesium  oxide, .4 

Sulphuric  acid, 1.5 

Sodium  chloride, 95. S 

The  article  is  a  fair  specimen  of  its  kind.  A  detnikt 
discourse  of  the  various  kinds  of  salt  used  for  agriculture 
purposes,  etc.,  may  be  found  in  the  annual  report  of  the  Mas 
sachusetts  State  Board  of  Agriculture  for  1869,  page  18. 
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Crude  Eieaerite. 

r  Co.,  Boston,  Mass.  Sent  on  bj  C.  P.  Preston,  Danvers,  Mass  ] 

28.12 

17.45 

3.13 

36.87 

3.62 

jntained  48.6  per  cent,  of  sulphate  of  mag- 
8  per  cent,  of  gypsum,  and  2.23  per  cent, 
agnesium ;  it  is  consequently  of  fiiir  quality. 
3  an  absorber  of  ammonia,  may  profitably  be 
stances  as  a  substitute  for  gypsum. 

Twa  Scotia  Plaster  (Gypsum). 

Collected  of  R.  T.  Prentiss,  Holyoke,  Mass.] 

Ponnds 
per  Uuudred. 

32.17 

1.40 

44.00 

70 

contains  94.8  per  cent,  of  gypsum,  and  is  a 
le  customary  market  price  in  our  vicinity  is 

ondaga  Plaster  fOypsum). 

ted  of  Sheldon  &  Newromb,  Oreenfleld,  Mass.] 

Pounds 
per  Hundred. 

29.16 

3.89 

3182 

9.25 

lells  at  $6  per  ton ;  its  cost  corresponds  well 
ige  of  gypsum,  —  67  to  68  per  cent. 

Onondaga  Plaster. 

Uected  of  H.  D.  Fearing,  Amberst,  Mass.] 

Pw  e6ot» 

22.25 

29.80 

4.32 

31.68 

8.80 

10.70 

^ntains  a  considerable  amount  of  carbonate 


;iii4M*- 
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of  lime,  and  resembles  closely  the  previous  one,  where 
special  determination  of  carbonic  acid  has  been  recorded. 

Lime-Kiln  Ashes. 

[I.    Collected  of  B.  T.  Prentiss,  Holyoke,  Mass.] 
[II.    Collected  of  J.  A.  Sallivan,  Northampton,  Mass.] 


POUXDS  PBB  HCHDKB 


Moisture  at  100°  C, 
Calcium  oxide,     . 
Magnesium  oxide, 
Potassium  acid,     . 
Phosphoric  acid,  • 
Carbonic  acid, 
Sulphuric  acid. 
Insoluble  matter,  . 


I.     These  ashes  sold  at  22  cents  per  bushel. 
n.     Sold  at  18  cents  per  bushel  at  retail,  and  12^  C€ 
per  bushel  by  the  car-load.     They  consist  in  the  main  c 
mixture  of  carbonate  and  slacked  lime. 

Wood  Ashes. 

[I.    Ashes  sent  on  for  examination  from  Northfield,  Mass.] 
pi.    Western  ashes  (leached)  sent  on  for  examination  from  Uingham,  Masfl 
Edmund  Hersey,  for  the  HIngham  Agricultural  and  Horticultural  Society.] 


Pounds  m  Hukdxi 


Moisture  at  100°  C, 
Calcium  oxide, 
Magnesium  oxide. 
Potassium  oxide,  . 
Phosphoric  acid,   . 
Insoluble  matter,  . 
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aght  to  be  bought  and  sold  on  guaranty  of 
iferior  wood  ashes  are  liable  to  come  from  all 
country. 

tion  of  the  sample  of  leached  ashes  (No.  11.) 
jly  that  of  a  previously  reported  one  from 
(See  Bulletin  5,  No.  108;    or  First  An- 
tge  102.) 

ihes,  flent  on  by  H.  C.  Haskell,  of  Deerfleld,  Mus.] 
hes,  sent  on  by  Edmund  Hobart,  North  Amherst,  Mass.] 


PODXDS   PKI   IIUMDIKD. 


Ashes. 

by  Messrs.  John  B.  Moore  &  Son,  Concord,  Mass.] 

Per  cent 


8.60 


36.80 
4.25 


8.91 

2.01 

16.08 


::i 


Fertilizer. 

t  on  by  W.  H.  Earl  &  Co.,  Worcester,  Mass.] 


ile  matter. 


Per  cent. 
26.20 


28.15 

71.85 

20.59 

.45 

2.63 

1.95 


en  in  this  material  is  present  in  the  form  of 
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leather  refuse  which  has  been  treated  with  lime,  no  valuatioi 
is  stated,  as  it  must  be  valued  by  testing  in  the  field. 

Ground  Horn. 

[Of  Perkins  &  Bradstreet,  Danvers,  Mass.    Sent  on  for  ezaxnination  ky  J.  J.  E 
Gregory,  Marblehead,  Mass.] 

Moisture  at  100°  C, 10.00 

Organic  and  volatile  matter, 95.00 

Ash, 600 

Phosphoric  acid, 1.36 

Nitrogen  in  organic  matter, 13.53 

Valualionper  2,000  Pounds. 

270.6  lbs.  nitrogen  at  10  cents, 

27.2  lbs.  phosphoric  acid  at  4^  cents,     .... 


$27  06 
1  22 


$28  28 

The  inferior  mechanical  condition  of  the  article  advises  th 
low  valuation  of  the  nitrogen  present. 

Boneblack. 

[I.    Collected  of  B.  F.  Bridges,  Sooth  Deerfleld,  Mass.] 


Moisture  at  100°  C,      . 

Phosphoric  acid,   . 

Ash,      .... 

Calcium, 

Valuation  per  2,000  lbs.. 


$21  12 


Boneblack  refuse,  in  a  fine  ground  condition  may  be  pro 
fitably  used  for  composting. 

Ground  South  Carolina  PhosphcUe. 

[Sent  on  by  the  Ashby  Farmers'  Club,  Ashbj,  Mass.] 

Pwr  ecDti 

Moisture  at  100^  C, 1.90 

Total  phosphoric  acid, 27.13 

Insoluble  matter, 11^ 

Valuation  per  2,000  lbs., $12  21 
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the  phosphate  last  mentioned  depends  largely 
lal  condition. 


Dissolved  Boneblack. 

M.  W.  Jefts,  for  the  Ashby  Farmers'  Clab,  Ashby, 
[II .    Sent  on  for  examination  .J 


POUITDS  PH  HDVDUD. 


>.,       • 
acid,, 
ic  acid, 
ric  acid, 
>ric  acid. 


X)  lbs.. 


Lobster  Shells. 

camination  by  J.  Sbedd,  90  Waltham  St.,  Boston,  Mass.] 


7.27 


22.24 

1.80 

8.62 

4.50 

.27 


sent  on  consisted  of  coarse  pieces  of  shells 
ss  in  a  dry  condition.  The  large  percentage 
r  lime  present  tends  to  promote  a  rapid  de- 
'  the  organic  nitrogenous  matter,  and  favors 
iction  of  the  lobster  shells,  when  dried  and 
their  application.  Counting  phosphoric  acid 
f  ground  material  4^  cents  per  pound,  and 
its  per  pound,  its  commercial  value  would  be 
3  per  ton. 


;  i 


ir 
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Ground  Bones. 

[Sent  OD  by  fkrmers  Dear  Bolton,  Mass.] 

[I.    Coarse  Bones.] 

[IL    Fine  Ground  Bones.] 


PouiTDS  m  HmmtsD. 


I. 


n. 


Moisture  at  100°  C,      . 
Ash,       .... 
Total  phosphoric  acid, . 
Reverted  phosphoric  acid. 
Insoluble  phosphoric  acid. 
Nitrogen, 
Insoluble  matter,  . 
Valuation  per  2,000  lbs.. 


6.67 
67.76 
27.17 

7.21 
19.98 

8.61 

2.28 
146  00 


6.61 

64.7i 

25.9( 

7.0< 

18.» 

3.^ 

.6 

$42  6 


Penguin  Island  Gruano. 

[Sent  on  for  examination.] 

Guaranteed  compositioD :  Bone  phosphate,  51.76  ] 
cent,  (equal  to  23.07  phosphoric  acid) ;  ammonia,  1.43  ] 
cent,  (equivalent  to  nitrogen  1.18  per  cent.). 

Moisture  at  100°  C, 1! 

Total  phosphoric  acid, 2^ 

Soluble  phosphoric  acid, 

Reverted  phosphoric  acid, < 

Insoluble  phosphoric  acid, 1^ 

Potassium  oxide, 

Kitrogen  in  organic  matter, 

Nitrogen  in  ammonia  salts, 

Nitrogen  in  nitrates, 

Total  nitrogen, 

Valuation  per  2,000  lbs., $S1 

This  article  deserves  a  careful  trial  upon  lands  rich  in 
ganic  matter ;  in  particular,  upon  moist  grass  lands. 
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Cuba  Gruano. 

[Sent  on  ttom  Boston.  Mass.] 

\d  parts  contain :  — 


Raw. 
Percent 

Dbird. 
Per  cent. 

c,     .      . 

. 

36.57 

22.57 

5  acid, . 

11.34 

13.73 

ric  acid. 

.89 

1.06 

one  acid,    • 

3JJ2 

4.45 

loric  acid,  . 

6.93 

8.22 

,  •        •        • 

.94 

1.20 

^anic  matter), 

.87 

1.48 

monia  salts), 

.14 

.26 

rates),. 

.64 

1.00 

OOO  lbs.,      . 

$24  00 

$34  49 

Bat  Guanos. 


POUMDI  PEB  HniTDBKD. 

I. 

II. 

ni. 

IV. 

• 

25.47 

61.90 

72.38 

7.80 

Bitile  matter, 

90.00 

90.13 

95.66 

27.85 

,  •        .        .        . 

10.00 

9.87 

4.34 

72.15 

i  acid,  . 

4.43 

2.28 

1.00 

2.04 

'anic  matter), 

5.66 

2.21 

2.32 

.34 

monia  salts). 

3.42 

1.49 

- 

- 

rates),  .        .        . 

1.80 

1.13 

.34 

.24 

•        .        •        • 

1.31 

- 

- 

- 

»  •        •        •        • 

1.46 

3.69 

1.91 

64.15 

KX)  lbs.. 

$48  34 

$21  33 

$10  80 

$4  63 

II 


iflAl 


I 
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Fish  Fertilizers. 

[Sent  on  for  examination  from  Danvers,  Mass.] 
[I.  Claimed  to  be  chemically  prepared  fish.]       [II.  Claimed  to  \m  clear  fish  waste 


HCVOUD. 

I. 

n. 

Moisture  at  lOCF  C,      . 

7J0 

9.00 

Total  phosphoric  add,  • 

8.15 

11.72 

Soluble  phosphoric  acid, 

.07 

- 

Reverted  phosphoric  acid.    . 

3.19 

4.41 

Insoluble  phosphoric  acid,    . 

4.29 

7.31 

Potassium  oxid^,  .        .        *        , 

30 

- 

Nitrogen  (b  organic  matter), 

8J3 

8.16 

Insoluble  matter^  , 

14.65 

5.70 

Valtiaiion  per  2,CM30  Iba.,       . 

115  51 

119  S6 

Special  Com  Mixture. 

[Sent  on  bj  Gould  &  Co.,  Medfleld,  Mass.] 

Poonda 
perBondn 

Moisture  at  100°  C, 7.82 

Ash 72.25 

Total  phosphoric  acid, 18.09 

Soluble  phosphoric  acid, 1.22 

Reverted  phosphoric  acid, 1.61 

Insoluble  phosphoric  acid, 15.26 

Potassium  oxide, .        .        .        •  2.78 

Nitrogen, 2.38 

Insoluble  matter, 8.40 

Valuation  per  2,000  lbs., $30  75 


Garden  Fertilizer. 

[Sent  on  by  farmers  from  Somerset,  Mass.] 


Moisture  at  100°  C,  . 
Soluble  phosphoric  acid,  . 
Reverted  phosphoric  acid, 
Insoluble  phosphoric  acid. 
Total  phosphoric  acid. 
Potassium  oxide. 
Nitrogen,  . 
Insolul)le  matter. 

Valuation  per  2,000  lbs.. 


Pereenl 

6.64 

.70 

2.12 

8.26 

11.08 

11.42 

4.28 

.90 

$39  49 
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Fertilizer. 

17  F.  J.  Kinney,  for  the  flurmen  near  Worcester,  Mass.] 


C... 


Poondi 
perUondrtd. 

7.15 

63.06 


46.96 

sacid 14.00 

ric  acid, 11.26 

orioacid, 2.S8 

Loric  acid, .36 

,      . 1.13 

2.66 

.83 


m  lbs., . 


t38  17 


Tobacco  Fertilizer. 

:)ickin8on,  Hadley,  Mass.,  through  the  Secretary  of  Hampshire, 
id  Hampden  Agricnltoral  Society,  Northampton,  Mass.] 

For  cent. 

C, 14.66 

acid, 12.76 

ic  acid, 2.97 

Dricacid, 6.29 

oric  acid, 4.60 


.77 
23.81 

.89 
7.62 
3.20 


100  lb8., 


$51  62 


from  the  West  Indies.   Sent  on  by  "  New  England  Homestead."] 
)r  French  turnips.    Sent  on  by  "  New  England  Homestead."] 
for  ronnd  tnmips.    Sent  on  by  "  New  England  Homestead."] 


POUIIDS   PER   HUNDSBD. 

I. 

n. 

III. 

U.,       .         *         •         •         . 

6.00 

10.16 

9.73 

acid, . 

29.53 

7  35 

6.50 

ic  acid,      . 

- 

.86 

.83 

^ric  acid,    . 

10.28 

2.59 

2.29 

oric  acid,   . 

19.26 

8.90 

3.38 

... 

. 

6.02 

4.92 

Die  matter. 

- 

2  28 

2.24 

onia  salts, . 

. 

1.95 

2.75 

. 

. 

4  23 

4.99 

tile  matter. 

. 

36.85 

63.25 

. 

. 

63.15 

46.75 

... 

8.85 

1.95 

1.18 

00  lbs.,       . 

135  83 

132  71 

134  06 

4 
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Havana  Tobojcoo  Stems. 

[Sent  on  by  8.  O.  Hubbard,  Hatfield,  Mass.] 

Moisture  at  100°  C, 11. (V 

Dry  matter, 88.9^ 

Grade  ash, 13.d( 

Nitrogen  in  dry  matter, 2.91 

One  hundred  parts  of  dry  matter  contained  :  — 

Potassiam  oxide, S.7< 

Sodium  oxide, .2( 

Calcium  oxide, 4.1^ 

Magnesium  oxide, 1^^ 

Phosphoric  acid, M 

Sesquioxide  iron, .!( 

Valuation  per  ton  of  2,000  lbs.  for  fertilizing  purposes,    .        .  $14  2{ 

The  valuation  is  based  on  the  prices   of   the   past  ye 
(1883)  :  it  is   safe  to  count  one-tenth  less  at  the  prices 
the  present  year. 


Kentucky  Tobacco  Sterns^  Ground. 

Moisture  at  100°  C, 12.18 

Dry  matter, 87.82 

Crude  ash  (in  organic  matter), 15.00 

Nitrogen  (in  organic  matter), 2.616 

Chlorine, 425 

Sulphur, 275 

Potassium  oxide  (4}  cents),     .        .        .        .        .        .        .        8.816 

Sodium  oxide, .161 

Magnesium  oxide, 1^95 

Calcium  oxide, 3.720 

Phosphoric  acid  (6  cents), .726 

Insoluble  matter, 1.618 

Valuation  per  2,000  lbs., $17  78 

In  this  case  the  valuation  is  based  upon  prices  current  i 
1884.     Nitrogen   has  been  valued  at  18  cents   per  poun< 
phosphoric  acid  at  6  cents,  and  potash,  4 J  cents.     Both  ( 
jl  these  refuse   materials  from  the   tobacco   industry  are  quii 

valuable  for  manurial  purposes. 
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te  Material  from  Tanneries  in  Peabody^  Mass. 

xt  tbe  liaiMichiifletti  SodeQr  for  PromMIng  Agricaltare.] 

»C^ 68.06 

86.94 

mic  matter, 1.19 

ranio  matter, 6.80 

D  ash, 1.14 

le  in  ash, 8.25 

I  in  ash, .17 

17 

r  in  ash,  ....                ...  2.25 

m,  potash  and  phosphoric  acid  contained  in  the 

,  represent  a  commercial  value  of  $4.64  pei 

pounds. 

ig  principle  was  so  completely  abstracted,  that 

with  some  air-slacked  lime  promises  to  render 

[uite  valuable  as  a  manurial  substance  for  light 

t  in  organic  matter. 

Fresh  Water  Mud. 

Soath  BraiQtree.    Sent  on  by  A.  Drew,  Esq.,  Boston,  Ifau.]  i 

a  fairly  dried  sample :  —  I  ^ 

>a, 40.87 

1.27 

le, 29 

I, 22 

1.80 

26 

1.37 

•. 18.26 

ial  in  its  natural  state  contains  72  per  cent, 
composition  it  resembles  a  fibrous  peat,  yet  it 
led,  and  will  yield  its  nitrogen,  etc.,  more 
3  ton  of  the  analyzed  material  represents  a 
ilue  of  from  $5  to  $6. 
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Salt  Mud. 

[Sent  OQ  by  L.  B.  Goodwin,  So.  Daxbary,  Mass.] 
[T.    Sample  taken  ttom  a  dock  dug  in  a  salt  manh.    The  sender  states  that  lai 
quantities  of  kelp  have  been  unloaded  at  this  dock,  and  a  good  deal  of  eel-grasi 
also  deposited.] 

[II.    Taken  from  the  flats  at  low-water  mark.] 


Moisture  at  lOO*^  C,      . 
Ash  constituents,  . 
Insoluble  in  acids. 
Nitrogen  in  organic  matter. 


Soluble  constituents  contained :  — 


Sesquioxide  of  iron. 
Calcium  oxide,      . 
Magnesium  oxide. 
Potassium  oxide,  . 
Sodium  oxide, 
Phosphoric  acid,   . 


r 


Black  Mud. 

[III.    From  the  flats  near  Wejmooth,  Mass.    Sent  on  by  Thomas  A. 
Watson,  Esq.] 

Moisture  at  100®  C, 66.61 

Ash  constituents, 99.6< 

Insoluble  in  acids, SI  8^ 

Nitrogen  in  organic  matter, j^ 

Soluble  constituents  contained :  — 

Sesquioxide  of  iron, 4.2( 

Calcium  oxide, j^] 

Magnesium  oxide, .6( 

Potassium  oxide, .81 

Sodium  oxide, JQ{ 

Phosphoric  acid, tracei 
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3  deposits  of  tidal  water  are  of  a  similar  com- 
e  amount  of  organic  matter  present  does  not 
per  cent.,  and  the  soluble  mineral  substances 
lose  found  in  the  water  of  the  ocean.  The 
nine  of  plant  constituents  amounts,  at  present 
of  the  deposits,  in  none  of  them  to  more  than 
last-named  sample  still  less, 
interested  in  the  composition  of  the  fertilizing 
3ited  and  collected  along  the  seashore,  the  fol- 
ices  are  given :  — 

Rockweed.     See  Report  of  State   Board  of 
L878-79,  page  347. 
and    Musselmud.      Report,     1879-80,    page 


Report,  1882-83,  page  407. 

Soil  from  a  Diked  Marsh  at  Hast  Salisbury  ^ 
Mass. 

C. 84.40 

utile  matter, 92.15 

7.86 

ish, 4.20 

'ash 3.65 

.nic  matter,        •••#.••  1.64 

in  ash, .18 

in  ashf       %       •       •       *       •       •       .       .  .26 
1.24 
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ON  EXAMINATION  OF  DRINKINa-WATEfi. 


One  of  the  first  requirements  of  success  on  a  farm  cOQsisi 
in  ample  supply  of  a  good  water.  Purity  of  ihc  wati 
used,  for  drinking  in  particular,  is  of  vital  importaooi 
Cities  and  towns  usually  have  their  organizations  for  the  suj 
ply  of  water,  and  they  exact  certain  guarantees  regardii] 
the  quality  furnished  for  their  use.  The  farmer,  living  as 
rule  more  isolated  on  his  farm,  is  in  this  respect  largely  le 
to  his  own  counsel.  His  chances  for  obtaining  good  wati 
from  springs,  and  for  protecting  his  wells  against  the  accei 
of  obnoxious  matters  by  infiltrations  and  otherwise,  are,  i 
the  majority  of  cases,  quite  favorable,  if  intelligently  tume 
to  account. 

A  satisfactory  supply  of  a  good  drinking-water  depend 
in  a  controlling  degree,  on  a  judicious  selection  of  the  loc 
tion  of  the  well  designed  for  the  use  of  the  family  smd  fi 
the  live  stock;  and  on  the  personal  attention  bestowed,  fi'o 
time  to  time,  on  the  condition  of  the  latter  antl  its  su 
roundings.  Wells  may  be  badly  located  in  the  starts  or  mi 
become  exposed  to  contamination  by  subsequent  changes 
the  surroundings.  Good  wells  are  liable  to  change  for  tl 
worse  at  any  time,  on  account  of  circumstances  too  nuine 
ous  to  state  in  this  connection.  To  periodically  nscerta 
the  exact  condition  of  the  well  which  supplies  the  wants 
the  family  and  of  the  live  stock,  is  a  task  which  no  fanm 
can  for  any  length  of  time  discard,  without  incurring  a  sei 
ous  risk  in  health  and  prosperity.  The  subject  receive 
quite  frequently,  but  little  attention,  on  account  of  the  fa 
that  the  harmful  qualities,  which  an  apparently  good  wat 
may  contain,  are  disguised,  beyond  recognition  by  the  ui 
aided  senses.  Certain  delicate  chemical  tests,  aided  nt  tinn 
by  microscopical  observations,  are,  in  the  majority  of  ca^se 
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3le  meanSf  in  our  present  state  of  the  sciences^ 
irable  information  regarding  the  true  character 
•water  can  be  obtained. 

J,  it  must  be  acknowledged,  although  of  the 
»rtance  from  a  general  standpoint,  have  their 
rhey  readily  indicate  the  presence  of  organic 
give  no  unfailing  decision  regarding  their 
ither  animal  or  vegetable,  —  leaving  thus,  quite 
e  degree  of  their  harmfulness  quite  undecided, 
chemical  analysis  may  be  depended  upon  for 
purposes,  as  revealing  the  presence  of  objec- 
iies  of  the  water. 

il  substances  found  in  drinking-water  are  of 
-mineral  and  organic.  Few  natural  waters  are 
rom  mineral  matters ;  nearly  all  contain  small 
lime,  soda,  magnesia  and  iron,  —  substances 
e  considered  haiinless  in  that  case.  Larger 
:hese  elements,  however,  render  the  water  ob- 
r  drinking,  and  also  more  or  less  unfit  for 
cations,  as  washing  and  cooking,  feeding  of 
us,  etc. 

mong:  the  danorerous  mineral  substances  which 
md  in  drinking-water  is  the  lead.  Its  pres- 
T  due  to  the  use  of  lead  pipes  for  conducting 
a  the  well  to  the  pump,  and  elsewhere.  Lead 
IS  and  dangerous  poison.  Not  a  trace  should 
a  drinking-water.  The  use  of  lead  pipes  for 
3  latter  for  either  of  the  above  stated  purposes 
ictly  prohibited  by  State  law.  Arsenic  and 
rely  met  with  in  natural  waters ;  yet  a  careless 
aris  green  is  at  any  time  apt  to  become  most 
:his  direction. 

le  metals  —  lead,  copper  and  arsenic — are 
I  to  the  animal  system,  and  therefore  are  the 
IS  mineral  impurities  in  drinking-water,  though 

3. 

equent  source  of  danger  comes  evidently  from 
)f  organic  matter,  indicating  contamination  by 
aal  or  vegetable  substances.  Wells  are  not 
mnd  polluted  by  the  gases  and  liquids  emanat- 


il 


m^^ 


111  ' 

i 


h  •    * 


>. 


Digitized  by  CjOOQIC 


144 


.Experiment  Station  Report. 


m 


^ 


ing  from  sinks,  privies,  cesspools  or  barnyards,  when  ap- 
parent conditions  would  seem  to  render  it  impossible. 

Much  has  been  written  on  this  subject,  yet  the  necessity 
for  constant  warning  still  remains.  No  better  illustnition  is 
needed  than  the  analyses  of  the  samples  given  below ^  which 
were  taken,  almost  at  random,  in  various  parts  of  the  State. 
These  analyses  have  been  made  according  to  Waneklju'a 
process,  familiar  to  chemists,  and  are  directed  toward  the 
indication  of  the  presence  of  chlorine,  free  and  albuminoid 
ammonia,  and  the  poisonous  metals.  (For  a  more  detailed 
description  of  this  method,  see  Water  Analysis,  by  J,  A- 
Wancklyn  and  E.  T.  Chapman.) 

The  hardness  was  determined  by  Frankland's  method. 
(See  Frankland's  Water  Analysis,  page  29.) 

The  presence  of  chlorine  indicates  contamination  from 
sinks,  privies  or  sewers,  since  it  occurs  abundantly  in  urin- 
ary  secretions ;  but  it  may  be  derived  from  other  m\<\  less 
harmful  sources,  as  saline  waters,  which  the  test  fails  ta  in- 
dicate. One  conclusion  is,  however,  safe :  a  water  which 
contains  no  chlorine  is  uncontaminated  by  sew<?mgie> 
**  Free  "  and  **  albuminoid  "  ammonia  are  the  forms  in  which 
organic  matter  is  recognized.  Ammonia,  existing  as  such 
in  water,  is  termed  *'  free."  This  being  expelled  by  distilla- 
tion, the  nitrogen  containing  organic  matter  remaining  is 
reduced  to  ammonia  by  chemical  agencies,  and  this  second- 
ary product  is  called  *'  albuminoid  anunonia." 

The  per  cent,  of  total  solids  is  obtained  by  evapomting  a 
known  quantity  of  the  sample  to  dryness  and  weighing  tbo 
residue. 

Hardness,  a  rather  arbitrary  term,  signifies  that  quality  of 
water  which  prevents  the  ready  formation  of  lather  with 
soap.  It  is  usually  due  to  the  presence  of  salts  of  Uiue  or 
magnesia,  which  decompose  the  soap,  forming  new  insoluble 
compounds.  As  long  as  these  reactions  occur  no  lather  will 
be  formed,  consequently  the  quantity  of  a  standard  soap 
consumed  before  a  permanent  lather  is  obtained,  indicates 
the  amount  of  earthy  salts  contained  in  the  sample,  or  its 
relative  degree  of  hardness.  Frankland's  scale  has  been 
changed  to  Clark's,  the  latter  being  a  more  popular   one. 
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Frankland's  scale  are  equivalent  to  seven  of 

n's  interpretation  of  the  results  of  his  mode 

are  as  follows :  — 

e  alone  does   not  necessarily  indicate   the 

ly  water. 

id  albuminoid    ammonia  in  water   without 

)s  a  vegetable  source  of  contamination. 

an  five  grains  per  gallon  of  chlorine,  accom- 

than  0.08  parts  per  million  of  free  ammonia 

one-tenth  parts  per  million  of  albuminoid 
^lear  indication  that  the  water  is  contami- 
ige,  decaying  animal  matter,  urine,  etc.,  and 
mned. 

3ne-hundredths   parts    per    million   of   free 
)ne-tenth  parts  per  million  of   albuminoid 

a  water  very  suspicious,  even  without  much 

noid  anmionia,  over  0.15  parts  per  million, 
m  the  water  which  contains  it  absolutely, 
al  solids  found  in  the  water  should  not  ex- 
8  per  gallon. 

ion  of  the   subsequent  results  of   analysis 
lalf  of  the  samples  should  be  condemned. 
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METEOEOLOGT. 


The  importance  of  meteorological  data  in  connection 
observations  upon  plants  or  animals  is  apparent  to  alL 
conclusions  based  on  such  observations  are  firmly  groui 
until  the  conditions  of  temperature,   moistura  and  sunl 
have  been  duly  considered.     The  weather,  therefore, 
stitutes  an  important  factor  in  all  experiments  with  auimi 
vegetable  organisms. 

To  supply  these  useful  and  necessary  facts  the  station 
provided  itself  with  the  ordinary  meteorological  iDstnin] 
for  measuring  temperature,  rainfall,  relative  humidity  of 
air,  etc.,  uniform  with  those  in  use  by  the  United  Si 
Signal  Service.     These  comprise  an  ordinary  exposed  t 
mometer,  hygrometer,  maximum  and  minimum  eelf-rcgij 
ing    thermometers,    and    rain    and    snow    gauges, 
thermometers  are  of  high,  standard  quality,  of  which 
names  of  the  makers  —  Messrs.  J.  &  J.  H.  Green  of  \ 
York, — are  sufficient  guarantee.     These  are  placed 
small  thermometer  house,  specially  constructed  for  the 
pose,  with  sides  of  open  shutters,  five  feet  above  the  sm 
of  the  ground,  and  at  sufficient  distance  from  any  build 
or  trees  to  allow  free  exposure  toward  all  points  of  the  < 


Three  times  daily,  at  7  a.  m.,  2  p.  m.,  and  9  p,  m., 
temperature  and  relative  humidity  of  the  air,  amount 
direction  of  clouds,  direction  and  force  of  wind,  state  of 
weather,  and  amount  of  rain,  if  any  has  fallen »  are  recor 
In  addition  to  these  observations,  the  maximum  and  n 
mum  temperatures  for  the  previous  twenty-four  hours 
recorded  at  9  p.  m.  These  tri-daily  observations  give  a  ^ 
complete  record  of  meteorological  phenomena. 

The  station  has  become  a  **  voluntary  observer'*  in 
operation  with  the  Signal  Service,  and  forwards  to 
deparment  a  duplicate  record  of  observations  for  each  mo 
receiving  in  return  its  Farmer's  Daily  Weather  Bulletin, 
publications.     The  bulletins  are  posted  in  a   conspici 
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iofit  of  all  who  may  choose  to  examine  them, 
eceipt  of  warning  from  the  Central  Signal 
>f  this  district,  a  cold  wave  flag  is  displayed 
Q  buildings.  This  method  of  forewarning 
approach  of  serious  changes  of  temperature 
ood  and  appreciated,  and  will,  we  believe, 
value  in  the  spring  and  fall  months, 
cal  summary  for  Amherst,  for  1884,  is  pre- 
:ough  the  courtesy  of  Miss  S.  C.  Snell, 
erst  College.  It  will  serve  a  general  pur- 
r  well,  though  taken  at  a  location  and 
g  from  those  of  the  Station  by  so  much  that 
•ences  in  rainfall  and  extremes  of  temperature 
St.  A  record  of  the  rainfall  at  the  Station 
e  year  bears  out  this  supposition,  as  the  fol- 
[)n  shows :  — 


10  NTH 

B«ln  at  Amhent 

Bain  at  Export- 

Conegt. 

m«iit  Stotlon. 

IncK€9. 

Jnchf, 

2.02 

2.02 

1.38 

211 

8.75 

3.98* 

5.10 

4.21 

1.25 

1.04 

2.40 

2.06 

2.53 

2.62 

months, .... 

- 

- 

two  places  of  observation  are  only  about 

the  monthly  rainfall  agreed  in  only  one 

le   instance   (August)   diflfered  0.89  of  an 

bive  record,  incomplete  as  it  is,  strongly 
aecessity  of  obtaining  meteorological  data 
3  locality  of  the  scene  of  the  experiments, 
even  an  adjoining  neighborhood  do  not 
rements  at  all,  and  this  is  especially  true  in 
Duntry  like  that  surrounding  Amherst, 
ts  above  mentioned  will  therefore  prove  an 
)n  to  our  resources. 

*  looomplete. 


m 


•H 


Digitized  by 


Goggle 


150 


Experiment  Station  Report 


GQ 


EQ  m 

a  d 


(4  s 


§ 


1 

1 

Is 

2 

5 

1 

1 

1 

1 

1 

1 

1 

52 

Slg 

§ 

i 

5 

1 

S 

? 

i 

^ 

c 

i  i 

|s« 

■^ 

lO 

d 

" 

^H 

CO 

«o 

p^ 

C4       to 

M 

1 

II 

5« 

a 

s 

SI 

s 

Ej 

$ 

1 

? 

3 

s  ■ 

l( 

§ 

§ 

i 

s 

s 

S 

^ 

1 

& 

& 

S   8 

i 

R 

!= 

g 

s 

s 

s 

g 

f: 

S 

s  s 

* 

^ 

00 

S2 

s 

» 

Ol 

<o 

00 

« 

00      to 

1 

:Z4 

3 

S 

S 

2 

a 

s 

« 

ss 

s; 

o 

f-4 

s  s 

g 

^ 

OQ 

S 

t 

3 
do 

S 

S 

^ 

s 

a 

s 

2 

s 

s 

.S 

S;  s 

s 

2 

5? 

S 

S8 

s 

£; 

S 

s 

m 

5g 

ss  s 

o 

pH 

<N 

«J 

=j 

f-i 

CO 

1 

»9 

oj     q 

ii 

00 

K3 

00 

So 

8 

^ 

°g 

^ 

2    S 

i 

;^a 

_t  A 

«-H 

O 

c> 

«? 

ei 

k; 

o 

•* 

o 

o« 

«{    9 

1 

11 

s 

!S 

^ 

s 

S 

S 

S 

s 

s 

R 

S    & 

i 

^ 

^ 

^ 

8 

J? 

o 

s 

^ 

^ 

S? 

5   ? 

«-4 
C4 

g 

S3 

5 

!S 

s 

s 

s 

s 

S 

S   S 

n 

Q 

* 

g 

1 

ja 

• 

i 

a 

1 

ij 

•^ 

!9 

If 

s 

1 

f 

1  p 

JT 


Digitized  by  CjOOQ IC 


Experiment  Station  Report. 


151 


li 


8.15 
2.03 

s 

CO 

IS 

i 

^ 

i 

S 

^ 

2 

eo 

55? 

5     ? 

1 

^ 

« 

1 

11 

i 

• 

i 

9^ 

8 

i 

s 

•^ 

00 

M 

§ 

i 

J 

^ 

1 

09 

oo 

8 

S    t£ 

i 

3 

S5 

3 

1 

i 

^4 

9    5$ 

^ 

CO 

i 

2 

^ 

o 

1 

11 

o 

s 

3 

2 

2 
3 

i 

i 

i 

a 

2 

§ 

•-< 

? 

W 

8 

•-< 

i 

11 

i 

1 

2    S 
18    g 

w^ 

5? 

1 

9 

i 

5: 

el     S 

CO 

s 

^ 

§ 

C9 

1 

i 

O 

1        1 

1 

1 

8 

i 

s? 

i 

1 

i 

•       • 

1  1 

f 

IB, 

1 

1 

II 

1 

1 

1 

O 

1 
1 

■i 

OS 

u      . 

« s 

o  5 

eo  -o 

•§• 

i! 

I* 

z  s 


|3 


9     S 


§1 


si 


2  o 

s  a 

o  o 

ii 
c 

8 
So 


II 


«l 


Digitized  by 


Go(j)g.le 


152 


Experiment  Station  Report. 


10 

2 


^  S;  ^  ^  $;  §  ;^ 


R 


00   CO   i-4   d   C^   CO   04 


tt>   cS   Ob 
"^   CO   CO 


a 


I 


I 


H 


I- 


I- 


I' 


m 
o 


ib   2d   O   0$ 
00   94   -^   O   iO   CO   eo 


S  9  2  S 

•-4  «d  c«  e4 


•-ieo^'^c4>dc4A'^o>eoc4 


8  ?S  ^ 

^  eo  c« 


oco»-4^1coc9eoco 


s  g  fe   "  "    ' 


^  ^  s  ^  ^ 

«0       1-4       ci       -^       CO 


S    S    ^    ^    8    8 

cj     CO     eo     CO     ci     «> 


S     ^     S     S     ^     S^     2 

3  s  d  ;^  2  s  8 


f 


a>     «-5     e4     _ 
CO     <D     •«     eo 


? 


s 


^  I  fe'  I  ^  i 


C5S.CS 


S    ^    S    t^    •^    ^    m 


o 


Digitized  by  LjOOQIC 


JSJxperimerU  Station  Beport. 


153 


S2  $  a^  s 


•oodci««'^eoe4>o 


^  ^  ^  § 


S?    ^    2    ^    2    ^    !^ 


oc>^C9cOf-4clt^«-4Coeoeo 


c4c4oo'H<dcJ'^'-4CJcQeo»o 


^^^^^^^^^^^^ 


$ 


c4ci'^»^'*ooeoc4c>c4"^eo 


i 


i  I 


f 


^3 

S 


,  . .  1. 1  f  #  1 1 1  I  i 


N 


Hr 


Digitized  by 


Goc^le 


154 


Experiment  Station  Report. 


n 

§ 

M 

S 

lO 

1 

2 

§ 

1 

? 

1 

§ 

? 

2 

♦♦ 

o 

©« 

fH 

CO 

f^ 

lO 

<D 

94 

o 

e 

■4 

»o 

58 

o 

I     II 

8 

m 

^  ■ 

s^ 

^ 

^ 

s? 

^ 

^ 

^ 

? 

§s 

R 

^ 

s 

^ 

1" 

£? 

2 

00 

ts 

S 

s 

g 

S 

8 

9 

ss 

s 

« 

i| 

1 

1 

s 

§ 

g 

S 

s 

1 

S 

^ 

n 

i 

i 

i 

** 

" 

■* 

ee 

00 

09 

•-< 

CO 

o 

•o 

C9 

r* 

c« 

3 

i 

OD 

^ 

A    . 

S 

S 

S 

!? 

s 

So 

s 

8 

s 

s 

s; 

8 

S 

J- 

a 

s 

^ 

s? 

3 

s 

ff 

S 

s 

s 

SS 

9 

•s 

II 

§ 

s 

1 

i 

1 

i 

^ 

8 

f-4 

i 

g 

i 

S 

1 

g 

•^ 

<N 

<o 

M 

m 

»o 

"* 

to 

t^ 

lO 

<n 

<o 

•^ 

$ 

•a 

§ 

fl 

c3 

P« 

&    . 

8 

e 

S3 

s 

s 

& 

s 

s 

25 

^ 

**• 

« 

3 

1 

^ 

CI 

» 

S 

* 

s 

s 

s 

& 

" 

« 

n 

S^ 

? 

1 

il 

« 

g 

i 

2 

lO 

^ 

§ 

i 

S 

^ 

1 

C4 

« 

CO 

■* 

C4 

e^ 

03 

o 

d 

" 

<D 

•♦ 

sa 

1 

g.  . 

& 

s 

s 

5 

s 

s§ 

». 

2 

fe 

»? 

s? 

^ 

^4 

1^ 

2 

3 

s 

n 

s 

s 

s 

S 

s 

« 

S 

8 

s 

^ 

^1 

S 

s 

s 

5 

^ 

» 

S5 

2 

s 

^ 

^ 

r^ 

? 

^ 

m 

pH 

■* 

f^ 

"* 

'♦ 

« 

"* 

CO 

" 

to 

"* 

eo 

5 

1 

3 

"^ 

w* 

& 

S 

g 

3 

8 

s 

^ 

s 

a 

^ 

? 

s 

CO 

53 

=^ 

1^ 

S 

s 

^ 

« 

2 

s 

8 

s 

3 

s 

s 

a 

S 

• 
00 

• 

• 

• 

• 
• 

•  • 

•  • 

n 

H 

* 

M 

O 

• 

* 

• 

' 

i 

»^ 

E? 

, 

, 

, 

1 

t^ 

1 

.o      S 

1 

1 

1 

g 

£ 
^ 

1 
1 

1 

1 

1 

P 

1 

Digitized  by  LjOOQIC 


Eseperiment  Station  Report. 


155 


C9       CO 


?    8?    S    81    ^ 

8  S  So   9   :^ 


^    g^   S;    ^    So 

S  S  9  ^  s^ 


I  ^  § 


^eo«0c«'««oe4«0^fHe« 


I    I    g   ^   S. 

CO       ^       O       00       d 


§  S  §  s 

3  s  ^*  s 


S  I  S  i  I 

00     e«     e«     t^    to 


^       g       OO       g       00 

•H     S     ^     <§     e^ 
00     00      00     C4      ao 


F^     «-     <k     t^ 
o     <^     c<     la 


-,     . ,     o      ^     to 

r^      ^      ^      cq      ^ 

c|     «     P4     e4     ^ 


« 


1 


^ 


3  I 


*^  i  I  i  s  I 


II  f  -^  1 1  ^^  * 


'I 


i      ^< 


\ 


Digitized  by 


Go.q)gle 


156 


Experiment  Station  Report. 


l" 


?2    8    3    S    2    ^    8 
S   ^   ^   9   ;^   S   8 


0^       A       O^       d> 

S  :s  S   S 


9 


ai 


•g 


d 


ft? 

I 


I 


n 


s 


8^2^^ 
^    ^    ^    ^    i3 


00      o      o;      3      o      ^ 


i  I  I  i  ^ 

o     «     ■*     c4     c^ 


r<«     t>«     GO     t^     f-     i-4 

S     ^     S     cj    {2     o 

O       C)       Ci       09       "^       'H 


fh      O      1^ 


o     i^     »o     eo 

f-J        f-J        K^        "^ 


8   ::   ^  ^  s§   :s 
^   8   o   S   S§   ^ 


l" 


i«to6e90-^c4*d'<4«ci-^eocl 


« 


S^SS$S8S33SSoS 


« 


OB 

n 

H 

o 


I 


I"   c  I 


1 


i  I 


1.    5-     „ 

•<  a  •? 


u  t 


•?  -"J 


O    S    A 


Digitized  by 


Google 


ExperimerU  Station  Report. 


157 


s  ;;  i;  s  s;  9  s 
s  3  s  9  s  s  s 


^  s  s  8 
s  y  ^  s' 


co<-^oo'^K^e4eo>oo<-i'^ 


e4     c)     ^     S     ^ 

s  s  ss  9  :s 


^  ^  !^  ^   9   s 
^  s  ^  9  ^  g^ 


i|2g2§iS§S^§ 


•-I     CO     eo 


'^t       0>        «-•        CO       •♦        I-* 


^^^^^:^s^s;^ 


« 


^     r«     •-•     Q 

3    S    8    5 


rH^eoo-«*o^co-^eocoeo 


i 


I  I 


II 


•n    in    "^ 


•  •  1 
1 1  1 


I 


IIK 


•CI-; 

rill  'J 


»• 


Digitized  by 


Go,ogle 


158 


•s 

a 
a 

c 

s 
I 


I 
I 


Experiment  Station  Report. 


n 


i\ 


^ 


H 
H 
M 
O 


qs^^sjs^SSj^q^ 


2  E:  J5  ? 


3 


c5  ©5 


M  M  I  i 


ocieo<-i«o<-iC9eo'«^«ooeo 


S   00   00   CM   «-J 

p-i  i-^  e4  oi  CO 


^  §  §  ^  ^ 
lO   «   00   -^   o 


i-i  ^  ci  c5 
^  ^  3  ^ 


s  s   ^  ^  ^  ^ 
?i  jd  S  58  8  S 


«o  •t  «0  eo  C9 


^  ^  s 


s  $  ^  ^  s   ^ 


S  (;  s  ^  ^  ^ 


8  ;s 


I 


S  • 

^ 


$ 


9 


» 


I  I 


II- 1 1  s  I" 


e 
s 

i 


^  s 


Digitized  by 


Google 


X 


Experiment  Station  Report. 


159 


|ii^i§|il^ 


•«       00       C9       C9       '^       ^ 


C«       0«       09       M 


Sll^^^^illiS 


<«       00       CO       lO       o 


^ 


^    2 


S    25    as    o6    85    55    •-    i»    „     -,    -,     _. 

eO      00      c«      10      CI      «o*    C)      (O      C9      C4      iO      <o 


r>-     Q     CO     g 

^      S      h.      10 

o     <o     c« 


§  1 1 1  i  1  § 

•^     «>     e4     d     <D     lo     •-« 


C^IOt^COOOOO*"" 


§    2    S    t: 

r^     <-i      •<«      c) 

o     CO     i-X     ci.  CO 


3e9^S^«)<F-4^i-«^Sr^ 


^    8    So    9 


J?    5    2 


11 


•?  i  4  .9  4  I 


I 


a;- 


-J 


I 

1       » 


Digitized  by 


Go9gle 


Mi;^ 


160 


E^eriment  Statio7i  Report 


»   ^   «^   ^   *^ 

^        ^        <4        ,-,        C4  gh 


ii 

1 

§ 

§ « 

§ 

g 

g 

1 

t 

1 

i 

& 

% 

n 

■^ 

d    « 

°* 

p* 

t9 

IS 

^ 

« 

CI 

O 

8 

1 

«t 

tL 

3 

S 

^     o 

^ 

s 

? 

8 

^ 

S3 

5 

s 

S 

'  t'i 

£4 

S 

«g      $ 

& 

s 

S 

s 

t 

s 

13 

n 

S 

s 

H 

S 

1 

I     S 

2 

g 

8 

§ 

z 

1 

g 

g 

92 

-* 

r-t         CM 

^ 

CO 

pp 

ffj 

^ 

^-^ 

" 

IS 

1 

m 

ft 

s 

s 

s   g? 

g 

R 

^ 

^ 

$ 

^ 

^ 

§ 

g 

a 

i>i 

C4 

^ 

s;  ? 

§ 

@ 

r* 

s 

s 

^ 

^ 

^ 

3 

s 

H 

CI 

J 

i$ 

$ 

S    2 

=^1      Id 

1 

a 

1 

^ 

1 

^ 

1 

R 

S3 

40 

^ 

^ 

*Q        ^ 

t? 

^ 

o 

rt 

1 

r|    q 

1— t 

1 

w 

i 

g 

% 

-i 

fr^ 

2   ;? 

? 

s 

^ 

^ 

^ 

" 

^ 

SS 

f? 

^ 

i*^ 

IJ 

S 

S   5 

€ 

s 

?I 

£ 

^ 

3 

^ 

s 

!? 

h 

^ 

^ 

I 

II 

ri 

4-4 

§   1 

i 

1 

s 

^ 

i 

1 

n 

5 

4*» 

O 

^ 

n 

-fl" 

**♦ 

■*        ri 

■* 

PS 

1^ 

H 

« 

-* 

V 

to 

?! 

% 

s 

% 

3 

V, 

U 

2? 

s 

a  3 

S 

s 

S 

s 

5 

n 

o 

E 

ts 

t^ 

c?l 

S    !S 

s 

S 

R 

s 

to 

s 

9 

sg 

s? 

2 

&• 

pS 

1 

m 

n 

o 

• 
• 
• 

m 
• 
* 

* 
• 

• 

• 
* 

4                  t- 

*  * 

•  * 

m           m 

i 

■  1 

ii 

1 

1 

it 

1 

f 

1 

* 

1 

1 

i 

1 

1 

1 

>2    ri 


I 


<  I 


r  t 

IS  e 

^  i 

f  1 


I? 


I 

if 


Digitized  by 


Googk 


J   '- 


Experiment  Station  Report. 


161 


ICT  FROM  THE  PREVIOUS  RECORDS, 

>STKR  PbRIODS  of  THB  YbAB,  WHICH  AKB  OT  SPBOIAL  In- 
[0ULTVKI8T8  OF  THS  StATB  ;  I.  ■.,  FROM  THR  10TH  OF  ATRIL 
f  JlTNB,  AND    FROM    THR    l&TH    OF    AUGUST  TO  THR    l&TH    OF 


w  if  Temperature  ai  9  A.  M  and  3  P.  M. 


h 

1^ 

h 

h 

l! 

h 

h 

1^ 

h 

. 

51^<» 

61.9« 

69.8<» 

67.6« 

6.740 

63.3* 

6I.60 

48.9» 

60.3 

66.1 

60.8 

68.6 

66.9 

63.8 

68.9 

60.3 

. 

UJ2 

64.3 

64.0 

76.7 

70.9 

66.6 

63.0 

65.4 

•     • 

M.1 

67.9 

63.3 

62.7 

71.0 

66.3 

68.7 

64.9 

f  Temperature  at  7  o'clock  A  M,  and  6  P.  M. 


, 

63.93 

60.8 

63.8 

62.8 

71.3 

60.3 

54.1 

61.3 

. 

46.2 

47.6 

62.0 

67.1 

682 

66.1 

60.6 

45.6 

49.4 

48.8 

69.6 

60.8 

69.7 

63.6 

61.7 

61.2 

A.  M,  and  3  and  6  P.  M. 


Averages  of  8  A.  M. 
and  3and  6  PM, 


52.1 

67.5 

62.6 

63.2 

72.6 

64.7 

63.6 

56.2 

60.2 

61.3 

62.9 

68.7 

67.6 

58.2 

62.1 

61.7 

68.0 

70.7 

73.4 

63.6 

58.8 

68.3 

60.9 

69.5 

69.9 

68J 

74.3 

61.9 

61.4 

67.9 

63.2 

64.7 

69.7 

66.4 

66.9 

49.3 

68.4 

66.0 

63.6 

69.6 

64.8 

66.4 

46.2 

52.5 

69.8 

66.1 

71.8 

62.9 

59.3 

48.4 

63.8 

53.7 

68.2 

66.8 

66.6 

68.6 

46.3 

55.7 

64.2 

64.1 

67.4 

70.7 

58.2 

49.7 
61.6 
68.6 
56.9 
49.4 
51.3 
47.9 
51.9 
58J 


Temperature  at  6  A.  M.  and  2  and  10  P.M. 

52.2 
46  Ji 


46.1 

53.8 

69.3 

62.3 

70.6 

62.9 

63.2 

60.3 

62.2 

61.6 

64.9 

63.0 

64.2 

546 
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Abstract  from  the  Previous  Records  - 
Averages  of  Temperature  at  7  A.M.  and 


-  Continaed. 
2  and  9  P.  M. 


fEJkBL. 

1* 

3^ 

1^ 

li 

1^ 

1 

18M 

46^ 

57.3 

61.9 

66.2 

68.1 

64.7 

54^ 

6f 

1856, 

49.7 

55.2 

68.5 

60.9 

62.8 

63.2 

68.4 

h'i 

1866, 

61.6 

49.7 

67.9 

64.6 

62.2 

63.0 

68.6 

K 

1867, 

41.2 

62.7 

67.9 

62.2 

64.4 

66.9 

63.9 

K 

1868, 

42.2 

66.3 

62.9 

64.2 

- 

66.2 

64.8 

K 

1869, 

41.7 

68.2 

60.1 

69.6 

63.2 

57.2 

67.0 

5i 

1860, 

43.3 

58.7 

59.1 

64.0 

71.3 

68.8 

54.7 

4t 

1861, 

49.2 

61.3 

66.6 

64.4 

60.8 

60.9 

60.9 

&' 

1862, 

49.2 

55.9 

60.6 

62.9 

64.6 

62.8. 

60.3 

5f 

1863, 

49.4 

63.9 

63.2 

61.8 

66.3 

62.9 

63.8 

AS 

1864, 

47.4 

68.8 

62.1 

61.8 

66.1 

67.9 

67.8 

4J 

1866, 

61.1 

54.5 

69.9 

67.6 

66.0 

71.3 

eo2 

5e 

1866, 

62.4 

64.4 

54.9 

62.1 

61.6 

63.3 

56.7 

N 

1867, 

47.9 

50.9 

57.3 

66.8 

66.9 

61.9 

67.2 

M 

1868, 

48.2 

61.6 

58.9 

63.3 

68.8 

66.9 

63.1 

^ 

1860, 

54.7 

63.8 

68.0 

62.4 

68.0 

63.1 

61.0 

6^ 

1870, 

49.9 

56.4 

60.2 

07.9 

68.9 

62.0 

61.9 

51 

1871, 

48.7 

64.2 

64.6 

67.4 

67.4 

68.9 

52.1 

5? 

1872, 

49.7 

58.9 

69.4 

63.8 

69.9 

62.9 

60.4 

4£ 

1873, 

46.0 

51.1 

G0.9 

64.4 

64.6 

62.3 

58.4 

£1 

1874, 

39.4 

53.3 

60.4 

646 

63.6 

66.4 

59.2 

Ai 

1876, 

40.4 

61.2 

64.8 

62.8 

W.7 

63.8 

61.1 

41 

1876, 

46.7 

63.9 

61.3 

68.2 

67.6 

61.2 

66.8 

4t 

1877,      . 

61.8 

63.6 

63.3 

67.9 

72.4 

66.1 

61Ji 

5^ 

1878, 

55.9 

56.1 

69.2 

60.7 

67.1 

68.2 

68.6 

e£ 

1879, 

49.8 

68.6 

62.7 

65.7 

66.5 

63.8 

54.2 

01 

IS80,      . 

50.4 

59.7 

68.9 

64  7 

67.3 

66.7 

62.9 

h\ 

1881, 

61.1 

59.7 

60.4 

69.9 

09.0 

67.4 

67.1 

M 

1882, 

46.8 

49.7 

56.2 

63.8 

66.9 

66.6 

60.9 

5A 

1883,      . 

42.9 

50.8 

62.1 

69.4 

66.7 

67.0 

58.5 

4fl 

1884,      . 

51.3 

54.1 

61.1 

66.6 

66.9 

67.6 

61.1 

M 
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3.57 

1.17 

3.28 

0.34 
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0.42 
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3^9 

2.18 
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- 
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- 
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1.89 
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2.00 
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3.12 
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2.38 
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0.30 
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1.23 

3.27 

- 
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0.62 
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1.40 
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0J)7 
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1.99 

0.13 
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1.46 

3.27 
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3.98 
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0.10 

1.98 
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1.73 

0.81 

1.38 

1.30 

0.74 

1.79 

2.05 

0.49 

2.59 

4.30 

1.38 

0.33 

0.14 

0.23 

2.04 
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RECORD  OF  FROSTS. 


Lut  FroU  US 


May  14, 

May  29, 
May  18, 
May  4, 
April  28, 
Majr20, 
Hay  21, 
June   1,  2, 


FlTit  Fnoat  in 


f  Aug.  10. ; 
1  Sept.  6.  s 

Sept.  3, 
Oct.  S. 
Oct.  6. 
Sept.  13. 
Oct.  L 
Sept.  24. 
Bept.  13, 


TEAK, 


1861. 
1862, 
1863, 
1S64, 
1865, 
1866, 
1867, 
1868, 


Ls»t  l^it  In 


May  29,  . 
May  25,  . 
May  16,  . 
May  2,  . 
Hay  13,  . 
May  15,  . 
May  13,  . 
May  12,  . 


Oct  2L 
Sept.   3 

g«pi*  18. 
O^  3. 
SeptUL 
Septals* 
Sept,  I8L 
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Beeord  of  Froats  —  Concluded. 


kitTrcMtln 
Sprtni. 


ay  22, 23, 

ay  81,  . 

ay  22,  . 

ay  17,  . 

ar    1,  . 

ay   3,  . 

ay  22.  . 

ay   8,  . 

ay    3,  . 

ay    2,  . 

ay    7,  . 

ay  28,  . 

%j    6,  . 

ay  13,  . 

»y  16,  . 

)rU27,  . 


FtratFrott  tai 


Sept  24. 
Sept  13. 
Oct.  4. 
Sept.  16. 
Sept.  27. 
Sept.  8. 
Sept  30. 
Sept  15. 
Sept  17. 
Sept  30. 
Sept.  21. 
Sept  20. 
Sept  25. 
Sept  7. 
Sept  25. 
Sept  16. 
Sept  28. 


TEAB. 


LMtProttln 
Bprlnf. 


FintFrotttai 


1869, 
1870, 
1871, 
1872, 
1873, 
1874, 
1875, 
18f6, 
1877, 
1878, 
1879, 
1880, 
1881, 
1882, 
1883, 
1884, 


.     May  23,  . 

.     May    2,  . 

.     May  25,  . 

Bfay    4,  . 

.     May  31,  . 

.     May  23,  . 

.     May  18,  . 

.     May  23,  • 

.     May  22,  . 

.     May  15,  . 

.     May  29,  . 

- 

Sept  1. 
Sept  12. 
Sept  21. 
Sept.  4. 
Sept  16. 
Oct  6. 
Sept  12. 
Sept  28. 
Sept  22. 

Sept.2L 
Sept  24. 

Oct  4. 
Sept  4. 
Sept  14. 


*  No  fhMt  7  A.  M .     Temperatare  41*. 


Last  15 
ApriL 


Fintie 
dart  of 


LattlA 
da^sof 


1.73  in.  2.06  in. 
48.60     67.00 


1.86  in. 
6O.40 


Flratlfi 
days  of 
June. 


1.81  in 
64.9° 


Last  15 

days  of 

Aug. 


2.02  in. 
67.5° 


Flntlft 

days  of 

Sept. 


1.46  in 
64.30 


Laatlft 

days  of 

Sept. 


1.84  in. 
58.00 


FlntU 
days  of 


1.89  in. 
52.40 


last  froet  in  Spring,  flrom  1836  1885,  May  16th. 
Int  frost  in  Fall,  from  1836-1885,  September  20th. 

C,  A.  GOESSMANN,  Director. 
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As818TAlfT8  IN  1884. 

Class  '83,  Stock-feeding  and  Chemical  Analysis.* 

,  Class  '83,  General  and  Analytical  Chemistry.* 

Bs  *83,      .  General  and  Analytical  Chemistry. 

,  Class  '82,  .       Biology  and  Field  Experiments. 

and  Undaey  have  alaee  seoeptcd  more  lucratlTe  poaitloiw  elaewhert. 
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Amhbkst,  Jan.  12,  1886. 

able  Senate  and  House  of  Representatives. 

rd  Annual  Report  of  the  Board  of  Control  of  the 
cnltural  Experiment  Station  at  Amherst,  for  the 
is  herewith  submitted,  in  accordance  with  the 
of  chapter  212  of  the  Acts  of  the  year  1882,  and 
)  of  the  Acts  of  the  year  1885. 

O.  B.  HADWEN, 

Secretary. 
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THIED  AI^^I!JUAL  REPORT 


I  OF  THE  STATE  AGEICULTUEAL  EXPERIMENT 
STATION  AT  AMHERST,  MASS. 


n^i 


)rable  Board  of  Control, 

:men:  —  The  history  of  the  third  year  of  actual 
the  Experiment  Station  shows  some  progress  in  • 
rections.    The  recently  increased  appropriation  by 

has  rendered  it  an  easier  task  than  heretofore  to 
easonable  success  of  the  new  institution, 
lie  changes  and  improvements  in  the  fitting  up  of 
Ls  farm  buildings  for  special  purposes,  as  well  as  a 
rough  system  of  general  cultjvation  of  the  entire 
nd  at  the  disposal  of  the  Station,  can  at  present  be 
ended  to ;  and  the  subjects  for  investigation  may 
be  chosen,  in  part  at  least,  more  freely  with  refer- 
Qmediate  practical  utility,  and  in  such  directions  as 
ist  of  the  farming  community  may  point  out. 
ms  for  experiments  which  were  from  time  to  time 
le  past  year  submitted  to  your  consideration  for 
lent  have  been  carried  out  to  the  full  extent  of  the 
y  means  on  hand.    Fading  experiments  with  milch 

with  pigs  have  been  carried  on  without  much  in- 
n  during  the  entire  year.  One  experiment  with 
tending  over  a  period  of  six  months,  to  test  the 
ralue  of  corn  ensilage  as  compared  with  other  cus- 
igredients  of  a  suitab}e  winter  diet  for  dairy  stock, 
experiment  with  pigs  to  ascertain  the  relative  feed- 
t  of  skim  milk  and  creamery  buttermilk,  when  fed 
!tion  with  corn  meal,  are  farther  on  reported.  Others 
jUy  finished  will  be  published  in  due  time. 
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The  work  in  the  field  has  been  more  extensive  and  n 
varied  than  in  previous  years.  From  four  to  five  acre 
worn-out  grass  land  have  been  turned  over.  Part  of  it 
ploughed  early  in  the  spring,  and  subsequently,  after  n 
uring,  planted  with  fodder  corn  for  ensilage.  The  remait 
was  added,  after  harvesting  the  hay  crop,  to  the  exp 
mental  plats  for  the  cultivation  of  prominent  forage  crops 

The  experimental  portion  of  the  field  work  during  the  ] 
year  has  been  described  in  subsequent  pages  under  the 
lowing  headings :  — 

1.  Fodder  corn  raised  upon  underdrained  and  exhaus 
lauds,  partly  manured  with  one  single  article  of  plant  fc 
partly  without  the  use  of  any  manurial  matter. 

2.  Influence  of  fertilizers  on  the  quantity  and  the  qua 
of  some  prominent  fodder  crops. 

3.  Fodder  corn  for  silos. 

4.  Observations  concerning  the  adaptation  of  some  pr 
inent  fodder  crops  new  to  our  section  of  the  country. 

5.  Experiments  with  potatoes, 

6.  Experiments  with  root  crops. 

7.  Miscellaneous  field  observations. 

Some  of  these  experiments  are  continuations  of  inve 
gations  inaugurated  in  previous  years ;  others  are  new  ac 
tions,  and  are  more  or  less  relating  to  the  question  of 
increased  economical  supply  of  fodder,  and  the  relai 
nutritive  character  of  prominent  farm  crops. 

The  examination  of  fruits  with  reference  to  their  min 
constituents,  for  the  purpose  of  assisting  in  the  introc 
tion  of  a  rational  system  of  manuring  large  and  small  fr 
bearing  plants,  has  been  continued.  In  this  conned 
several  prominent  varieties  of  apples,  and  of  samples 
apple  pomace,  have  been  tdfeted  regarding  their  value 
fodder  for  farm  live  stock.  More  extensive  grounds  h 
been  rented  from  the  college  for  a  new  orchard,  to  impr 
the  chance  for  studying  the  relation  between  healthy 
diseased  fruit-bearing  plants. 

The  local  weather  observations  have  been  continued, 
though  the  direct  supply  of  the  farmers'  bulletins  of 
Signal  Service  Bureau  have  been  withdrawn. 

The  work  in  the  chemical  laboratory  has  been  quite 
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le  from  a  large  number  of  analyses  carried  on 
with  the  feeding  experiments,  many  analyses 
lies,  of  refusQ  materials  from  factories  of  vari- 
is,  of  agricultural  chemicals,  of  commercial  fer- 
■  samples  of  well  water  sent  on  from  different 
bate,  have  been  made  at  the  request  of  officers 
bs. 

the  steadily  increasing  demand  in  this  direc- 
ation,  it  is  very  desirable,  in  the  interest  of 

and  efficient  work,  that  the  completion  of  the 
J  of  the  Station  should  be  brought  about  at  as 


;  of  the  farming  community  in  the  work  of  the 
to  be  steadily  increasing,  judging  from  the 
m  extensive  correspondence,  as  well  as  the 
ications  for  its  periodical  publications.  The 
)ies  of  each  bulletin  had  to  be  raised  of  late 
md  and  five  hundred. 

ice  received  from  all  parties  connected  with 
le  Station,  in  the  laboratory  and  in  the  field, 
satisfactory. 

n,  permit  me  to  express  my  sincere  thanks  to 
arty  support  and  kind  indulgence  I  have  en- 
ilfilment  of  my  duties. 

[  am,  very  respectfully, 

C.  A.  GOESSMANN, 

Director  of  the  State  AgricuUural  Experiment  Station. 

,  Jan.  12, 1886. 
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FEEDING   EXPERIMENTS. 


C.    A.    GOES8MANN. 
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Feeding  Experiments  with  Milch  Cows. 

The  experiments  below  described  were  carried  on  for 
purpose  of  ascertaining,  under  otherwise  fairly  corresp< 
ing  circumstances,  the  economy  of  several  customary  coi 
nations  of  fodder  articles,  as  far  as  the  cost  of  the  feed 
the  quantity  and  quality  of  milk  obtained  is  concerned, 
observations  began  on  the  1st  of  November,  1884,  and  i 
continued  until  the  18th  of  April,  1885,  extending  thus 
a  term  of  nearly  six  months. 

Two  cows,  —  Lady  Horace  (grade  Ayrshire)  and  B( 
(grade  Jersey),  —  both  from  seven  to  eight  years  old, 
of  a  corresponding   milking   period,  served  for   the  t 
The  last  calf  had  been  dropped  between  the  16th  and 
of  October,  1884. 

Hay,  corn  fodder,  corn  ensilage,  com  meal,  wheat 
And  gluten  meal  constituted  the  ingredients  for  the  compo 
ing  of  the  daily  diet ;  they  were  fed  periodically,  in  var 
proportions   and  in  different  combinations,  to  notice  i 
.comparative   individual  merits,  if  any  should  become 
spicuous.      The   same  weights  of  corn  meal,  gluten 
and  wheat  bran,  whenever  used,  were  retained  throug 
,the  entire  experiments ;  whilst  the  weight  of  the  hay, 
ifodder  and  corn  ensilage  was  altered  in  consequence  of  h 
fed  either  alone  or  in  some  particular  combination  with 
other.     The  entire  amount  of  these  articles  consumed  a 
both  conditions  was  limited  in  every  instance  by  the  i 
nation  of  the  animal.     The  first  feeding  took  place  bet^ 
six  and  seven  o'clock  in  the  morning,  the  second  at  n 
and   the  third  at  six  o'clock  in  the  evening.     Corn  n 
wheat  bran  and  gluten  meal  were  usually  fed,  together 
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mt  of  the  coarser  feed,  during  milking,  mbrn- 
ening,  whilst  the  remainder  of  the  coarser 
ffered  subsequently  three  times  during  the 
imount  left  over  was  weighed  and  deducted 
)revious  record.  The  price  which  has  been 
our   subsequent   valuation    of   each   article   of 

during  the  experiments  is  based  on  our 
on  of  the  market,  and  does  not  directly  apply 
rored  localities.  The  cost  of  one  quart  of 
;ed  below,  may  vary  thus,  in  case  of  the  same 

same  amount  of  feed  and  of  a  corresponding 
Ik,  from  that  in  other  localities.  Whilst  our 
f  cost  of  feed  for  the  production  of  one  quart 

only  claim  a  direct  application  for  a  limited 
irill  be  conceded  that  the  statement  of  relative 
nilk,  in  case  of  different  combinations  of  fodder 
ts  production,  may  fairly  claim  a  more  general 
1.  The  following  rates  of  prices  have  been 
ur  subsequent  valuation  per  ton  of  two  thousand 
rn  meal  and  wheat  bran,  $23.00;  gluten  meal, 
,  $15.00  ;  dry  corn  fodder,  $5.00 ;  com  ensilage, 

price  of  the  latter  is  based  on  the  following  cir- 

well-dried  corn  fodder  contains  20  per  cent,  of 
I  80  per  cent,  of  dry  vegetable  matter ;  green 

adapted  to  the  production  of  ensilage,  contains 
:2  per  cent,  of  vegetable  matter,  and  78  to  82 
moisture.  Four  tons  of  such  green  fodder  corn 
i  one  ton  of  dry  corn  fodder,  as  described, 
e  ton  of  green  corn  fodder  worth  $1.25,  and  the 
erting  it  into  ensilage  equal  to  $1.50,  — a  rather 
ance,  —  one  ton  of  corn  ensilage  would  be  worth 
the  relative  nutritive  value  of  a  fodder  article, 
the  same  kind  and  condition  of  the  animal, 
de  from  its  general  adaptation,  on  its  actual  per- 
[ry  vegetable  matter,  and  on  the  particular  rela- 
ion  of  its  nitrogenous  (protein)  and  non-nitrog- 
tituents,  the  total  amount  of  dry  vegetable 
.ined  in  the  entire  daily  diet  during  each  feeding 
een  stated,  alongside  of  the  daily  yield  of  milk. 

proportion  of  digestible  nitrogenous  and  non- 
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nitrogenous  constituents  of  the  feed  is  expressed  by  *'Ni 
live  Ratio"  taking  nitrogen =1,  This  mode  of  repor 
our  observations  has  been  adopted  for  the  purpose  of  ass 
ing  the  reader  in  the  recognition  of  the  amount  of 
matter  consumed  daily  by  each  cow  during  each  perioc 
feeding;  and  of  rendering  more  conspicuous  the  effec 
each  particular  combination  of  fodder  articles  on  the  d 
yield  of  milk,  as  well  as  the  general  condition  of  the  anir 
on  trial. 

The  weights  of  the  latter  were  ascertained  once  each  w 
before  milking  and  feeding  in  the  morning.  Lady  Hoi 
weighs  at  present  950  pounds,  and  Bessie  822  pounds,  wl 
is  approximately  the  same  as  at  the  beginning  of  the  exf 
ments.  The  former  yields  at  present  from  23  to  24  pou 
of  milk  per  day,  and  the  latter  from  21  to  22  pounds,  ^ 
a  daily  diet  consisting  of  the  same  amount  of  hay,  corn  n 
and  wheat  bran,  which  constituted  the  daily  feed  during 
first  feeding  period  (November  1-10).  The  decline  of  i 
production  (independent  of  kind  and  amount  of  feed) 
consequence  of  the  progress  of  the  milking  period  (s: 
November  1 ) ,  amounts  apparently  to  nine  pounds  per  da; 
the  case  of  both  cows.  The  results  obtained  confirm 
several  directions,  those  reported  in  previous  bulletins  \ 
Nos.  10-11-12  ;  also  Second  Annual  Report,  p.  36.)  T 
show  the  good  service  of  wheat  bran  and  gluten  meal  as  < 
stituents  of  the  daily  diet  of  milch  cows,  and  also  the  fa' 
able  influence  of  good  corn  ensilage  on  the  flow  of  m 
comparing  pound  for  pound  of  dry  vegetable  matter 
with  the  yield  of  milk ;  yet  it  is  not  less  apparent  that  a 
exclusive  feeding  of  corn  ensilage  affects  seriously 
general  condition  of  the  animal.  No  serious  alteratioi 
the  composition  of  the  milk  obtained  under  such  conditi 
has  thus  far  been  noticed ;  our  samples  of  milk  compn 
well  with  the  best  we  have  tested  from  other  feed. 
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COMPUMKD  (LSa. 

)PM 

DAT. 

Milk  Piodccrd 

(LB*.)  PKK  DAT. 

Amount  of  dry  veg- 
etable matt«  r  cou- 
Ulned  In  the  daily 
fodder    consumed 
(In  pounds). 

1 

Notrltlre  Ratio. 

1 

§ 
1 

S 

1 

e 
O 

X 

h. 

P 

IS 

1 

3.25 
3.25 

- 

20. 
20. 

- 

- 

19.3 
17.1 

15.7 
14.0 

I 
35. 

31.1 

1 

23  63  1 
23.63  7 

1:8.11 

930 
900 

3.25 
3.25 

ji. 

17.4 
18.0 

- 

- 

154 
!l72 

13.5  !  28  9  ' 
13.4  !  30.6 

2130^ 
22.65) 

1 : 7.99 

905 
985 

325 

3.25 

19. 

- 

- 

18.1 

14.4    32.5 

25.61 

1 : 6.53 

992 

3.25 

3.25 

8.3 

8.3 

- 

17.2 

12.4    29.6 

23.76 

1:5.79 

944 

3.25 

- 

10.1 

10.1 

- 

15.4 

1 

10.9    26.3 

24.171 

1015 

3.25 

- 

10.3 

10.3 

- 

1142 

10.      24.2 

24.58  1 

1:7.01 

996 

8.25 

- 

10.7 

10.7 

-    |i  13.9 

10  2    24.1 

25.27J 

1004 

3.25 

- 

4. 

- 

80.6  '>  14.5 
89.1   1  13.4 

9.9    24.4 

14.86 

1:7.47 

952 

3.25 

- 

- 

- 

9  9    23.3' 

12.82 

1:7.26 

905 

- 

- 

- 

- 

55. 

11.6 

7.7 

19.3 

12.851 

895 

- 

- 

- 

_ 

49.*  '1  11.3  1 

8.6 

19.9 

11.12  I 

1:7. 

856 

- 

- 

- 

- 

466 

11. 

81 

19.1 

10.72  J 

876 

3.25 

- 

- 

- 

86.6 

12. 

9.1 

21.1 

902 

1:8.7 

893 

3.25 

- 

20. 

- 

- 

11.1 

7.9 

19. 

20.75 

1:9.75 

892 

- 

- 

20. 

- 

- 

10.9 

7.7 

18  6 

20  77 

1:8.28 

935 

3.25 

- 

20. 

- 

- 

12.4 

9.7 

22.1 

►         1 

23.63 

1:8.11 

897' 

r:i 


>mm«nccd  feeding  enailage  of  uncut  ooro,  Feb.  23. 


Analyses  of  Milk, 


Water. 

Solldfl. 

Fat 
(In  solids). 

Solid!  not  fkt. 

86.02 

13.98 

4.98 

9.00 

87.16 

12.85 

3.65 

9.20 

85.12 

14.88 

5.10 

9.78 

87.20 

12.80 

3  74 

9.06 

87.26 

12.74 

3.86 

8.8S 

86  22 

13.78 

4.70 

9.08 

87.41 

12.59 

3.64 

8.95 

87.05 

12.95 

3.95 

9.00 

86.54 

13.46 

3.97 

'9.49 

86.28 

13.72 

4.53 

9.19 

86.95 

13.05 

3.30 

9.75 

86.52 

13.48 

4.90 

8  58 

85.20 

14.80 

3.66 

10.42 

86.86 

13.64 

4.51 

9.13 

87.53 

12.47 

8.58 

8  89 

86.25 

13.75 

451 

9.24 
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II.    Record  of  Bessie. 


Fkkd  Consul kd  (lbs.)  pkr  dat.  | 

Milk  Producrd 

(LB8.)  PBB  DAT. 

FEEDING 
PERIODS. 

! 

i 

i 

3 

1 

2 

s 

1 

H 

1 

1 

t 

3 

Nov.  1  to  10,       . 
11  to  17.       . 

8.25 
3.25 

3.26 
3.26 

- 

19.6 
20. 

- 

- 

17.4 
lo.l 

14.4 
12.9 

•318 
29.0 

23.271 
23  639 

1 : 8.1 

18  to  24,       . 

8.26 

3.26 

- 

16. 

- 

- 

14.8 

116 

26.0 

19.16  > 

5,  l:7.7e 
19.69  ) 

26  to  Dec.  1, 

8.26 

3.26 

- 

15  6 

- 

- 

14.9 

10. 

24.9 

Dec.  4  to  13.      . 

3.26 

3.26 

8.26 

14.6 

- 

- 

16. 

12.7 

28.7 

21.22 

1:6.1 

18  to  28,      . 

3.26 

3.26 

3.26 

7.4 

7.8 

- 

16.4 

11.9 

27.8 

22.02 

1:6.« 

24  to  Jan.  2, 

8.26 

3.26 

- 

7.7 

7.7 

- 

14.8 

10.6 

26.8 

wso-j 

Jan.  2  to  12,      . 

3.26 

3.26 

- 

8.5 

8.4 

- 

14.3 

10. 

24.3 

21.16  I 

1:6.8^ 

13  to  22,      . 

3.26 

3.25 

- 

8. 

8. 

- 

13.8 

9.1 

22.9 

2O.S4J 

27  to  Feb.  S, 

3.26 

325 

- 

4. 

- 

36.3 

13.7 

9.1 

22.8 

16.90 

1:7.« 

Feb.  4  to  10,      . 

3.26 

326 

- 

- 

- 

89. 

13. 

9. 

22. 

12.81 

1:7.3( 

18to22,       . 

3.25 

- 

" 

- 

- 

64.3 

11.7 

7. 

18.7 

12.72^ 

23toMar.l, 

326 

- 

- 

- 

- 

80.* 

10.4 

7. 

17.4 

11.29 

1:6.« 

Mar.  2to   8,      . 

3.26 

- 

- 

- 

- 

40. 

9.1 

7. 

16.1 

9.61. 

13  to  10,      . 

- 

3.25 

- 

- 

- 

34.3 

83 

7. 

16.8 

8.68 

1:8.6^ 

24  to  80,      . 

- 

8.26 

- 

16.8 

- 

- 

9. 

7.1 

16.1 

17.44 

1:9.65 

81  to  Apr.  6, 

8.25 

- 

- 

14.6 

- 

- 

9.1 

7. 

10. 

15.94 

1 :  T.H 

Apr.  12  to  18,     . 

8.26 

3.26 

^ 

16. 

- 

- 

11.6 

9.3 

20.9 

20  86 

1:7.8 

*  Commenced  feeding  enallage  of  uncut  corn,  Feb.  23. 


Analyses  of  Milk. 


Fat 

Water. 

Soldi!. 

(In  solid*). 

Solids  1 

Nov.    17 

87.00 

13.00 

4.04 

8 

24,  . 

86.91 

13  09 

3.86 

9 

Dec.      6.  . 

86.18 

13.82 

4.02 

9 

10,  . 

86.99 

13.01 

3.72 

9 

17,  . 

87.41 

12.59 

3.32 

9 

23,  . 

85.36 

14.64 

4.76 

9 

Jan.      7,  . 

87.26 

12.74 

3.76 

8 

15.  . 

87.29 

12.71 

3.91 

8 

21,  . 

•87.89 

12.11 

3  02 

9 

Feb.       2.  . 

86.92 

13.08 

4.90 

8 

10.  . 

86.64 

13.46 

4.11 

9 

March  6,  . 

85.63 

14.47 

4.74 

9 

16,  . 

87.19 

12.81 

3.86 

8 

30,  . 

87.16 

12.86 

3.54 

9 

April     2,  . 

86.81  • 

13.19 

4.49 

8 

13..        . 

87  36 

12.66 

3.74 

8 
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Coat  of  Feed  per  Quart  of  Milk. 
(Ladt  Hobace.) 


1.5 


i 

u 
0  - 

1^ 
ll 

ll 
P 

Ii 
II 

r- 

Total  Amount  of  Dry  Corn 
Fodder  Consumed  duriiiff 
Period. 

! 

"II" 

-I 

Jf 

CO 

li 

la£ 

_   3 

U; 

Lb9. 

Zft#. 

Lbs, 

Lb; 

Lb9. 

Lb8. 

Lb9. 

Genu. 

350.0 

85.0 

32.5 

32.50 

200.0 

- 

' 

- 

$2  25 

1.29 

217.7 

31.1 

22.75 

22.76 

140.0 

- 

- 

- 

1  57 

1.44 

206.3 

28.9 

22.75 

22.76 

121.8 

- 

- 

- 

1  44 

1.42 

214.2 

30.6 

22.75 

22.75 

132.3 

- 

- 

- 

1  52 

1.42 

32S.0 

82.5 

32.60 

32.60 

190.0 

- 

- 

82.60 

264 

1.66 

296.0 

29.6 

32.50 

32.50 

83.0 

88.0 

- 

82.50 

1  95 

1.32 

263.0 

26.3 

82.50 

32.50 

101.0 

101.0 

- 

- 

1  76 

1.84 

242.0 

24.2 

32.50 

32.50 

108.0 

108  0 

- 

- 

1  78 

1.47 

241.0 

24.1 

83.50 

32.50 

107.0 

107.0 

- 

- 

1  82 

1.61 

195.2 

24.4 

26.00 

26.00 

82.0 

- 

244.8 

- 

1  18 

1.21 

163.1 

23.8 

22.75 

22.75 

- 

- 

273.7 

- 

90 

1.11 

135.1 

19.3 

22.76 

- 

- 

- 

385.0 

- 

79 

L17 

138.3 

19.9 

22.75 

- 

- 

- 

848.0 

- 

78 

1.05 

188.7 

19.1 

22.75 

- 

- 

- 

826.2 

- 

71 

1.06 

147.7 

21.1 

- 

22.75 

•    - 

- 

256.2 

- 

61 

0.88 

188.0 

19.0 

- 

22.75 

140.0 

- 

- 

- 

181 

1.97 

130.2 

18.6 

22.76 

- 

140.0 

- 

- 

- 

1  81 

2.01 

154.7 

22.1 

22.75 

26.75 

140.0 

- 

- 

- 

1  67 

2.03 

j. 


Digitized  by  CjOO^lC 


H&: 


16  AGRICULTURAL  EXPEMMENT  STATION.  [Ji 


Cost  of  Feed  per  Quart  oj 
(Bessie.) 


MiXk. 


it 

M  % 

1 

11 

li 

1  = 

(5^ 

^ 

1 

FlBIODS. 

11 

111 

II 

Il 

ll 

II 

5  D 

51 

'Si 

u 

hi 

^1 

II 

5g 

1|^ 

5l 

] 

,«T3i: 

f^^ 

eo 

^« 

=  Ct&, 

oo 

oa^ 

0  5.. 

i- 

< 

H 

t* 

H 

H 

i-i 

1* 

M 

XA«. 

ZAc. 

i*f. 

£frff. 

Ub%, 

X6t. 

id*. 

Z6*. 

cv 

Nov,     1-10,  . 

atfl.D 

31,8 

32.^0 

32,  £0 

11W.0 

- 

- 

* 

12  23 

] 

Il-t7,  .        , ' 

2oa,o 

29.0 

2S.Tft 

22.75 

140  0 

- 

- 

- 

1  57 

iB-a*p . 

1GH.0 

24.0 

2aJ& 

22.76 

105.0 

- 

- 

- 

1  31 

afl-D«L  1, , 

ISLS 

2&.& 

22.75 

22  7& 

1D9.2 

- 

- 

- 

1  14 

Deo.    4-13,.       . 

287.0 

28.7 

32.60 

32.50 

140.0 

- 

- 

32  60 

331 

14-23,  .       - 

373.0 

^^ 

32.M 

ss.no 

T4.0 

73.0 

- 

sa.50 

185 

24aan.!E,  , 

S63.0 

SMi.a 

S2.B0 

32.M 

77,0 

7T.0 

- 

- 

1  S3 

J«i.    3-12,.        , 

W3.0 

24.3 

32*0 

32.50 

fl5.0 

S4  0 

- 

- 

100 

19^22.  .        . 

SS9.D 

22.0 

33.60 

33  50 

B0,0 

80.0 

- 

- 

1» 

JET-Ffib.  3,  . 

183.4 

32.fi 

2fl.00 

MOO 

33.0 

- 

290.4 

* 

1  34 

Feb.    -i-IO.  .        , 

1M,0 

22.0 

23 .7^ 

22.75 

" 

- 

273  0 

^ 

M 

lfl'12,  .        . 

m.0 

18.7 

22,T6 

- 

- 

- 

3S0.1 

- 

n 

2ft-lf»r,  1,  . 

121.  B 

37.4 

22.7fi 

- 

- 

- 

300.0 

- 

T4 

Mm.    2-  8,  .        , 

112.7 

10. 1 

22.7  B 

- 

- 

- 

3S0.0 

- 

Oft 

13-10,  . 

107,1 

lfi.3 

-. 

33.75 

- 

- 

W.1 

- 

m 

34^..        . 

1K.7 

laj 

- 

23.75 

lU.l 

- 

- 

* 

I  w 

31-Apr.  ft, . 

113.0 

lO.O 

«J6 

- 

103.2 

- 

- 

- 

1  oa 

Apr.  IS^IB, .       . 

146.3 

30,9 

32.76 

22.75 

113.0 

- 

- 

- 

1  3ft 
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SPEOiAii  Analyses  of  Milk. 

the  quantity  and  quality  of  nitrogenous  con- 
samples  of  milk  collected  before,  during  and 
corn  ensilage. 

Lady  Horace. 


January  21. 

February  10. 

March  5. 

1.0846  at  18°  C. 

1.0341  at  13°  C. 

1.032  at  13°  C. 

13.46  per  cent. 

13.05  per  cent. 

13.48  percent. 

8.97 

3.30 

4.90 

9.49 

9.76 

8.68 

0.80 

.           . 

0.80 

ein,. 

0.43 

0.29 

0.31 

umin, 

0.04 

0.06 

0.04 

Pro- 

• 

0.06 

0.11 

0.06 

0.62 

0.46 

0.41 

lv6  iiam«  for  nitrogenous  oonBtUuenUi  not  casein  or  albomin. 


Bessie. 


January  21. 

February  10. 

March  5. 

1 

1.0338  at  16°  C. 

1.0338  at  16°  C. 

1.036  at  14.6°  C. 

12.12  percent. 

13.49  percent. 

14.47  percent. 

3.02 

3.72 

4.74 

9.10 

9.77 

9.73 

0.76 

-           - 

0.68 

em,. 

0.40 

0.30 

0.43 

amin. 

0.06 

0.06 

0.04 

Pro- 

• 

0.06 

0.10 

0.07 

0.61 

0.46 

0.64 

Jve  name  for  nitrogenous  constitnenti  not  casein  or  albumin. 

B  of  these  analyses  are  within  the  variations 
Ik  of  recognized  good  quality. 


ijiift 


4#»4t 
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18   AGRICULTURAL  EXPERIMENT  STATION.  [ 

Statement  of  the  Composition  of  the  Various  Artk 
Fed  During  the  Experiment, 
HAY. 

[From  the  Oroimds  of  the  Experiment  Station,  1884.] 
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=  ^ 

=  ^  "" 

io 
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S    c 

Q        m 

u 

•  2 

S   o 

'*•  ..    c 

si 

c    «    ^ 

«  -s 

e  ti 

11 

Iba.)  i 
2,000 

onnda 
ble  In 
2,000 

^ 

^ 

a- 

Moisture  at  100°  C, 

10.55 

211.00 

^^ 

-  ^ 

Dry  Matter,    .... 

89.45 
100.00 

1,789.00 
2,000.00 

' 

- 1 

1 

„ 

Analysis  of  Dry  Matter, 

Crude  Ash 

4.69 

93.80 

- 

- 

"     Cellulose,    . 

29.21 

584.20 

338.84 

58 

) 

"     Fat,      .... 

2.65 

53.00 

24.38 

46 

"     Protein    (Nitrogenous 

Matter),   . 

9.02 

180.40 

102.83 

57 

Non-nitrogenous  Extract 

Matter,        .... 

54.43 

1,088.60 

684.42 

63 

100.00 

2,000.00 

1,150.87 

1 

The  grass  was  cut  the  20th  of  June,  1884,  when  in 
last  stage  of  blooming.     It  is  of  a  fair  composition. 


i 
I 


SHREDDED  CORN  FODDER. 

[From  the  Experimental  Plats  of  the  Station,  1884.] 


1^ 

III 

c  ~  ^ 

1    *    J 

Moisture  at  100=*  C,        . 

6,95 

139.00 

_ 

«. 

Dry  Matter,    *        .        .        . 

93.05  usei.uo 

~ 

■ 

100.00 

2,000.00 

ATialysis  of  Dry  MrUl^r, 

Crude  Aj*h,     ,        ,        *        , 

5,16 

103.20 

- 

_ 

^      Cellulose,    , 

33.46 

669,20 

46182 

72 

c 

»      Fal 

i.7I 

34.20 

25.65 

75 

ft 

«      Protein    (Nitrogoaoua 

* 

Matter), 

12.15 

243,00 

163  3d 

73 

Non-Nitrogenous  Extract 

Matter 

47.62 

9.50.40 

636.77 

67 

100.00 

2,000.00 

1,307.68 
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was  cut  September  1,  1885,  when  the  kernels 
milk.  The  green  fodder  contained  21.9  per 
vegetable  matter,  and  had  the  appearance  of  a 
:emature]y  ripened  crop,  —  a  circumstance  con- 
B  results  of  the  analysis,  which  shows  a  smaller 
taccharine  and  starchy  constituents  than  com- 
id  in  this  variety  of  com  (Clark)  at  the  stated 
¥th. 


ENSILAGE  OF  CUT  CORN, 
corn  raised  upon  Plats  of  the  Experiment  Station, 


1884.] 


i 

1   (In' 
ton  of 

stible 

2,000 

i'i 

5 

Is 

c  5 
|l 

Constituent 
lbs.)  In  a 
2,000  lbs. 

ill 

r  c,     . 

81.88 

1,637.60 

_ 

\ 

. 

18.12 

862.40 

- 

- 

100.00 

2,000.00 

Dry  MaUer. 

•        • 

5.07 

101.40 

. 

_ 

« 

e.    .        .        . 

26.23 

524.60 

377.71 

72 

,  "^ 

3.49 

69.80 

52.35 

75 

1-1 

(Nitrogenous 

r),   .        .        . 

7.83 

156.60 

114.32 

73 

>U9  Extract 

. 

57.38 

1,147.60 

768.89 

67 

100.00 

•2,000.00 

1,313  27 

;  of  the  silo  was  carried  on  during  the  first  and 
1  of  September,  1884;  the  mass  was  covered 
oards  without  weights  until  the  temperature  in 
eased  to  increase.  In  a  few  places,  about 
hes  below  the  surface  of  the  mass,  the  tern- 
e  to  122^  F.  or  50^  C. ;  whilst  taking  the  entire 
isideration,  116°  F.,  or  47^ C,  represents  fairly 
lyerage  temperature  attained  in  our  case.  The 
1  a  slight  acid  reaction  on  the  second  day  after 
corn,  and  before  putting  on  the  final  weight 
ds  of  sand  per  square  foot,  in  barrels,  as  in  the 
ear). 


»  % 
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The  silo  wae  opened  for  the  use  of  its  contents  on 
20th  of  January,  1885.  The  ensilage  was  coyered  wil 
mouldy  mass*  several  inches  in  thickness.  This  being 
moyed,  the  remainder  proved  —  although  acid  to  custon 
reagents  —  a  fair  article  of  its  kind,  and  a  decided  impr 
ment  on  the  ensilage  of  the  first  trial.  This  result  is  larj 
due  to  the  fact  of  using  com  of  a  more  matured  stag 
growth. 

For  the  details  of  the  production  of  the  ensilage,  I  refc 
the  Second  Annual  Report  of  Experiment  Station  (18i 
or  Report  of  the  Secretary  of  the  State  Board  of  Agricul 
for  1884. 

WHOLE-CORN  ENSILAGE. 
[From  corn  raised  apon  the  Plats  of  the  Experiment  Station,  1884.] 


li 
ft 

=  's 

Hi 

1  « 

1  « 

423.84 
66.36 

131.84 

718.37 

5». 

1 

72 
75 

73 

67 

1 

Moisture  at  100^  C, 

Dry  Matter,    .... 

83.18  ll,663.60 
16.82  1    336.40 

' 

Analysis  of  Dry  Matter, 

Crude  Ash,     .... 

"     Cellulose,     . 

"      Fat,      .... 

"      Protein    (Nitrogenous 
Matter),   . 
Non-Nitrogenous  Extract 

Matter,        .... 

100.00 

4.23 

29.44 

3.69 

9.03 

63.61 

2,000.00 

84.60 

688.80 

73.80 

180.60 

1,072  20 

1 

100.00 

2,000.00 

1,329.40 

^ 

The  silo  was  filled  with  whole  corn  and  covered  at  o 
September  1,  1885,  as  described  in  detail  in  the 
(Second)  Annual  Report  of  the  Station;  it  was  op< 
for  feeding  purposes  on  the  23d  of  February,  1885. 
odor  of  the  fresh  ensilage  resembled  that  of  the  .pine  a; 
(propionic  ether),  and  turned,  within  twenty*four  houi 
exposure  to  the  air,  into  that  of  vinegar ;   it  had  a  si 
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1  when  first  exposed.  The  color  was  yellowish 
ating  a  good  state  of  preservation  ;  the  interior 
)  uncrushed  stems  showed  the  presence  of  sao- 
itituents  (glucose)  ;  and  the  kernels  in  the  ear 
ill  an  abudance  of  starch. 

ige  obtained  from  whole  plants  —  at  once  closed 
n  a  better  state  of  preservation  than  that  which 
tained  from  the  same  quality  of  corn  previously 
^8  of  from  1^  to  1^  inches  in  length,  and  tested 
notion  of  ensilage  as  described  in  the  previous 

lanical  condition  of  the  whole  corn  ensilage  is 
tory  for  feeding  purposes,  as  far  as  an  economi- 
^tion  of  the  same  weight  of  both  are  concerned, 
oduced  from  com  previously  cut  into  pieces  of 
L|-  inches  in  length. 


CORN  MEAL. 

[Boagbt  of  John  L.  Holley,  Soatb  Amherst,  Mass.] 
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3  ^ 

Pounds    digeiU- 
ble  In  A  ton  of 
3,000  Ibfl. 

1 

Si 

0*^0.,       . 

12.62 
87.38 

252.40 
1,747.60 

— 

. 

r  Dry  Matter. 

Be,    .        .        . 

(Nitrogenous 
Jr),  .        .        . 
>a8  Extract 

100.00 

1.66 
2.66 
4.27 

11.43 

80.08 

2,000.00 

31.20 
63.20 
86.40 

228.60 

1,601.60 

18.09 
64.90 

194  31 

1,606.60 

34 
76 

86 

94 

f-4 

100.00 

2,000.00 

1,782.80 

- 

le  represents  the  average  composition  of  the  corn 
ring  the  experiment  with  milch  cows. 
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WHEAT  BRAN. 
81.93  per  cent,  passed  through  Mesh  144  to  square  inch. 
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'   12  06 

241.00 

Dry  Matter,    .... 

87.96 

1,769.00 

- 

- 

100.00 

2,000.00 

- 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

6.64 

182.80 

_ 

— 

"     Cellulose,    . 

11.49 

229.80 

46.96 

20 

>^ 

"     Fat,      . 

4.76 

96.00 

76.00 

80 

**     Protein    (Nitrogenous 

Matter),  . 

17.86 

367.20 

814.34 

88 

Non-nitrogenous  Extract 

Matter,        .... 

59.26 

1,186.20 

948.16 

80 

100.00 

2,000.00 

1,384.46 

- 

) 

GLUTEN  MEAL. 
99.82  per  cent,  passed  through  Mesh  144  to  square  inch. 
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Analysis  of  Dry  Matter. 

Crude  Ash,     .... 

0.76 

16.20 

. 

. 

"     Cellulose,    . 

1.73 

34.60 

11.76 

34 

.  W 

**     Fat,      .... 

9.34 

186.80 

141.97 

76 

•*     Protein   (Nitrogenous 

Matter),  . 

36.31 

706.20 

600.27 

86 

Non-nitrogenous  Extract 

Matter,        .... 

62.86 

1,067.20 

993.76 

94 

100.00 

2,000.00 

/,747.76 
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Feeding  Experiments  with  Pigs. 

cond  Annual  Report,  page  68-78  (Bulletin  No. 
1  described  the  first  of  a  series  of  feeding  exper- 
pigs  (May  21  to  Sept.  22,  1884),  which  was 
he  purpose  of  studying  the  comparative  feeding 
n  milk  from  the  farm  and  of  buttermilk  from 
creamery  in  connection  with  com  meal,  for  the 
f  pork.  Equal  measures  of  skim  milk  and  of 
ttermilk  had  been  fed,  with  an  addition  of  a 
g  weight  of  corn  meal,  in  each  case.  Three 
n  meal  for  every  quart  of  each  kind  of  milk  con- 
d  the  basis  for  the  compounding  of  the  entire 
lix)  animals  on  trial.  The  daily  amount  of  feed 
regulated  by  the  appetite  of  each  animal, 
y  of  the  results  obtained  in  that  connection 
—taking  corn  meal,  pound  for  pound,  and  skim 
amery  buttermilk,  quart  for  quart, — practically 
ntity  of  dressed  pork  had  been  obtained  in  both 
itating  the  final  weight  of  each  lot  of  animals — 
ber — in  one  sum ;  510  pounds  where  skim  milk 
been  fed,  and  514  pounds  in  the  case  of  butter- 
il.  Counting  in  each  case  the  particular  feed 
5al)  with  regard  to  the  amount  of  dry  organic 
it  contained,  it  was  noticed  that  the  buttermilk 
red — taking  pound  for  pound  of  dry  matter  of 
-the  most  nutritious  article ;  for  24  pounds  of 
matter  contained  in  the  buttermilk  and  corn 
lad  produced,  as  mean  results,  one  pound  of 
;  whilst  in  the  case  of  skim  milk  and  meal,  29 
r  organic  matter  had  been  spent  in  the  produc- 
)und. 

animals  fed  with  creamery  buttermilk  and  corn 
>  returned  a  larger  profit,  even  at  the  rates  of 
ach  constituent  of  the  diet  ruling  during  the 
ling, — ^May  to  September,  1884.  These  results 
r  of  special  interest  as  the  skim  milk  from  the 
more  concentrated  and  richer  article  of  the  two 
k  fed,  according  to  special  chemical  analyses 
)a8  times.    The  skim  milk  had  contained  more 
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than  20  per  cent,  more  dry  organic  matter  than  the  crej 
ery  buttermilk.  This  circumstance  seemed  to  indicat 
waste  of  skim  milk,  as  compared  with  the  results  obtaii 
in  case  of  the  former.  As  the  skim  milk  was  the  n 
costly  article  of  the  feed,  a  waste  of  that  article  cannot  otl 
wise  but  seriously  affect  the  cost  of  the  dressed  pork  obtai 
by  its  use. 

In  our  first  experiment — 1884— the  corn  meal  was  charj 
$28  per  ton  at  the  mill;  creamery  buttermilk,  $1.37  cc 
per  gallon,  the  contractor's  price  ;  and  farm  skim  milk,  1 
cents  asked  for  at  the  farm.  Cost  of  feed  per  pound 
dressed  pork  at  these  rates  amounted,  in  case  of  the  cream 
milk  feed,  to  4.6  cents  ;  and  in  case  of  the  farm  skim  n 
feed,  to  5.8  cents  per  pound. 

As  a  charge  of  two  cents  per  gallon  for  skim  milk  e 
be  considered  somewhat  arbitrary,  its  commercial  va 
for  feeding  purposes  has  been  based,  with  more  propriety 
our  subsequent  experiments,  on  the  amount  of  solid  matte 
contains  as  compared  with  that  of  the  creamery  butterm 
taking  the  contractor's  price  of  the  latter  as  the  standard. 


Pkbckhtaos  of  Solids. 

Cost  pbr  Qalu 

18S4. 

1885. 

1884. 

181 

Creamery  buttermilk,   . 

Farm  skim  milk,  .... 

7.09 
9.58 

8.00 
10.22 

1.37  Cts. 
1.78  cts. 

1.37 
1.75 

A  recalculation  of  the  cost  of  feed  consumed  in  our  i 
experiment  (1884)  at  the  rate  adopted  in  our  second  exp 
ment  (1885),  described  within  these  pages,  does  not  a 
the  financial  results  of  that  experiment,  so  far  as  the  relal 
cost  of  each  kind  of  feed  is  concerned. 


Cost  of  Feed  per  Pound  of  Dressed  Pork. 


1884. 


1885. 


Creamery  buttermilk  and  meal,  . 
Farm  skim  milk  and  meal,   . 


4.6  cts. 
5.8  cts. 


4.20  ct 
4.85  ct 


Digitized  by  ^OOQlC 


UBLIC  DOCUMENT  — No.  33. 


25 


lis  short  discussion  of  the  first  feeding  experi- 
to  be  necessary  in  the  interest  of  a  desirable 
r  of  the  subsequent  description  of  the  second 
rimenty  beginning  Nov.  5,  1884,  and  ending 
85. 

eding  ETyperiment. — Twelve  pigs  served  in  this 
bich  were  barrows.  Six  of  them  were  crosses 
sow  with  Yorkshire  boar;  their  individual 
i  from  38  to  46  lbs.  The  remaining  six  ani- 
•osses  of  Chester  White  sow  with  Yorkshire 
g  from  15  to  19  lbs.  each.  They  were  arranged 
ment  in  two  lots, —  A  and  B, —  each  contain- 
the  former  and  three  of  the  latter  breed.  The 
nbers  in  each  lot  are  the  heavier  animals  (Berk- 

2,  3,  4,  5  and  6)  was  fed  with  creamery  butter- 
I  meal,  at  the  rate  of  three  ounces  of  corn  meal 
rt  of  milk  consumed,  until  the  quantity  of  milk 
day  to  meet  the  individual  want  of  each  animal 
from  twelve  to  thirteen  quarts,  when  the  in- 
i  for  the  daily  diet  ceased, 
uent  still  steadily  increasing  demand  for  more 
jlied  by  a  gradual  increase  of  com  meal,  rising 
)  four,  five,  six,  and  finally  to  seven  and  one- 
•  meal  for  every  quart  of  buttermilk.  The  ex- 
linated  with  ninety-two  ounces  of  com  meal  to 

of  milk. 

8,  9,  10,  11  and  12)  was  fed  with  skim  milk 
I,  and  corn  meal,  at  the  following  rates  :  — 
md  9    (Berkshire)  received,  from  the  5th  of 
to  the  9th  of  December,  two  ounces  of  meal 
irt  of  skim  milk  consumed ;  from  the  9th  of 

the  15th  of  January,  four  ounces  of  meal  to 
f  milk.  The  meal  was  subsequently  gradually 
t  ounces  per  quart  of  milk.  The  consumption 
reached  ten  quarts  per  day,  when  the  want 
:  necessitated  (February  7)  a  change  in  the 
ding  adopted  for  this  lot  of  pigs.  Creamery 
d  meal  —  six  ounces  of  meal  for  every  quart  of 
were   substituted ;  at  that   period  seventy-two 
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ounces  of  meal  and  twelve  quarts  of  milk  were  fed. 
experiment  was  continued,  in  the  same  manner  as  Nos. 
and  3  of  Lot  A,  until  the  17th  of  March. 

The  second  half  of  Lot  B  (Nos.  10,  11  and  12)  rece 
from    November    5  to  December   9,    two   ounces  of 
for  every  quart  of  skim  milk  consumed ;  from  the  9 
December  to  the   14th  of  January,  four  ounces ;  fron 
14th  of  January  to  the   17th  of  February,  from  fivek 
and  one-half  ounces  of  meal  per  quart.     At  this  stage  o 
experiment,  when  the  daily  consumption  of  the  milk 
reached  from  six  to  seven  quarts,  the  increase  of  milk  cej 
The  call  for  additional  feed  during  the  remainder  of  t\n 
periment  was  supplied  by  a  gradual  increase  of  meal, 
March  25,  when  the  animals  were  killed.     The  dail}'' 
sumption  of  meal  had  reached,  one  week  before  the  cloi 
the  experiment,  one  hundred  and  eight  ounces,  or  6| 
in   case   of  every  animal  of  this  division  of  Lot  B,  ^^ 
proved  to  bo  the  most  profitable  one  of  the  entire  ex 
ment. 

The  tabular  statement  which  follows  aims  at  a  more 
cise  presentation  of  numerical  relations  regarding  impoi 
points  of  the  entire  experiment,  as  far  as  every  indivi 
animal  as  well  as  each  lot  is  concerned.  A  summar 
results,  which  closes  the  detailed  statements,  shows 
Lot  B,  on  the  whole,  has  given  the  best  returns,  with 
second  division  leading.  The  superior  quality  of  the  i 
milk  (Lot  B)  is  rendered  quite  conspicuous  by  a  savin 
three  hundred  and  sixty  gallons  of  milk,  and  an  incrc 
production  of  one  hundred  and  one  poimds  of  dressed  p 
as  compared  with  the  use  of  creamery  buttermilk  (Lot 
with  practically  a  corresponding  quantity  of  meal,  u 
otherwise  corresponding  conditions. 

The  results  of  our  first  experiment  were  reversed,  as  n 
have  been  expected,  by  a  more  judicious  distribution  o 
increased  proportion  of  meal  at  the  various  stages  of  gro 
The  cost  of  the  entire  feed  consumed  by  Lot  A  amountc 
$51.00,  and  that  of  Lot  B  to  $53.02  ;  whilst  the  cost  of 
for  the  production  of  one  pound  of  dressed  pork  in  L 
amounted  to  5.73  cents,  and  that  of  Lot  B  amounted  to 
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ifluence  of  a  severe  winter,  and  thus  gradually 
erature,  during  the  second  experiment  (No- 
rch)  has  no  doubt  exerted  a  depressing  in- 
total  results,  when  compared  with  the  results 
)eriment  (May  to  September). 


imds  of  Dry  Matter  in  Feed  required  to  produce  One 
Pound  of  Dressed  Pork. 


I..  1884. 
gammer. 

n.,  1886. 
winter. 

nilkfeed,    .... 

2.4  lbs. 
2.9     " 

3.67  lbs. 
3.33    " 

the  stated  facts,  there  are  some  other  points  of 
il  character  deserving  of  mention  in  this  con- 
are  not  infrequently  underestimated  in  the 
3  for  the  market. 

ireful  preparation  of  the  feed  for  young  pigs, 
to  a  higher  nutritious  character  at  the  begin- 
gradually  increasing  bulk  for  the  proper  dis- 
digestive  organs,  to  make  them  hereafter  good 
3ral  supply  of  milk,  with  a  gradual  increase  of 
\g  with  from  one  to  two  ounces  of  meal  per 
ed  us  well. 

timely  closing  up  of  the  fattening  process  in 
profits  for  the  best  returns  of  the  feed  are  ob- 
earlier  periods  of  growth ;  in  our  case,  as  a 
are  doubtful  after  the  animal  reached  a  weight 
o  200  lbs.  There  may  be  exceptions  to  this 
hen  the  cost  of  feed  is  low,  and  the  market 
id  pork  very  high,  —  a  circumstance  not  often 
>ur  dressed  pork  was  sold  at  6|  cents   per 


(1r;.| 


itration  in  this  direction  may  be  furnished  by 

rd  of  actual  results  in  the  case  of  pigs  Nos. 

of  Lot  B  (pigs  fed  with  skim  milk  and  meal) . 
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No.  10.     I.  Feeding  Period, 
II. 
III. 
IV. 

No.  11.     I.  Feeding  Period, 
II. 

ni. 


IV. 


It  ki . 


No.  12.     I.  Feeding  Period, 
II. 

ni. 

IV. 


^  ^  ^  c? 

«  g  if 


48.5 

98.6 

162.0 

209.0 

45.5 

89.5 

138.0 

191.0 

48.0 

97  6 

147.6 

216.0 


30.0 
60.0 
63.6 

67,0 

28.6 
44.0 

63.0 

30,0 
49.5 
50.0 
685 


£.  E  -,  a 
Q 


82.0 
56.1 

23.8 

77.9 
48-5 
35.4 
22J 

82.0 
54.6 

36.4 
28.6 


As  the  diflFerence  of  live  weight  and  dressed  weight 
case  here  under  discussion  amounts  on  an  average  1 
lbs.  per  hundred  weight,  and  as  we  sold  our  dressed  p 
6|  cents  per  pound,  we  lost  money  on  the  feed  whene^ 
cost  exceeded  5.49  cts.  per  pound  of  live  weight  gain^ 
other  words,  in  only  one  case,  that  of  No.  12,  did  we 
money  during  the  IV.  feeding  period  of  our  trial  b_ 
verting  the  feed  into  live  weight.  These  relations  i 
most  striking  in  feeding  periods  of  equal  length,  i 
about  four  weeks'  duration.  Our  younger  animals  sh 
in  every  case,  a  larger  gain  in  live  weight  during  ti 
period  of  feeding  than  the  heavier  ones,  showing  the  i 
tage  of  beginning  well  at  an  early  stage  of  growth. 
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[A.] 

Buttermilk  and  Corn  Meal 
No.  1. 


29 


156^ 
28.0 
118.8 
102.4 


796  0 

137.0 

137.1 

1:3.5 

48.5 

144.5 

86.5 

24.5 

14.9 

1:4. 

144.5 

171.5 

288.0 

97.7 

49.7 

1:4.4 

171.5 

205.5 

216.0 

89.5 

37.3 

1:4.8 

205.5 

231.0 

lb.  oz. 
1    4 

8  14 

1    7 

1    7 


)f  feed  consumed  from  Nov.  6, 1884,  to  March  17, 1885,  — 


ieal,  equal  to  dry  matter, 
«rmilk,  equal  to  dry  matter, 


349    lbs. 
239    lbs. 


It  of  dry  matter, 588    lbs. 


Dimal  at  beginning  of  experiment, 

me  of  killing, 

led  during  experiment,  . 
It  time  of  killing,    .... 
y  dressing,  36  lbs.,  or  16  per  cent, 
^ined  during  experiment, 

nsumod  during  the  experiment,  — 

lal  at  $22.50  per  ton, 

dilk  at  1.37  cents  per  gallon,  . 


43.5  lbs. 

231.0  lbs. 

188.5  lbs. 

195.0  lbs. 

159.0  lbs. 


$4  49 

4  75 


$9  24 


^  matter  fed  yielded  one  pound  of  live  weight,  and  3.69 

r  yielded  one  pound  of  dressed  weight. 

)T  production  of  I  lb.  of  dressed  pork,  5.81  cts. 


m 


iiill; 


B 


I  If 


I 
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[A.] 

BUTTBRHILK  AND  CORN  MeAL. 

No.  2. 


2 

1^ 

m 

Q81 

1 

i 

1 

M 

M 

^    t: 

Est 

CS     . 

4 

OTT 

"SU 

«g£ 

^:«:£ 

o 

■Sa, 
II 

•3 

PERIODS. 

111 
111 

!il 
111 

sag 

a   -o 

III 

ill 

1 

3 

3i 

r- 

H 

H 

H 

SZ5 

1884  and  1885. 

Nov.  5  to  Jan  27, 

156.8 

796.0 

187.0 

137.1 

1:85 

46.0 

156.5 

Jan.  27  to  Feb.  3,  . 

28.0 

86.5 

24.5 

14.9 

1:4. 

156.5 

171.0 

Feb.  8  to  Feb.  27, . 

111.8 

288.0 

97.7 

49.7 

1:44 

171.0 

220.0 

Feb.  27  to  March  17,     . 

102.4 

216.0 

89.5 

87.8 

1 : 4.8 

220.0 

247.0 

Total  amouDt  of  feed  consumed  from  Nov.  6, 1884,  to  March  17, 

899  lbs.  of  Corn  Meal,  equal  to  dry  matter,       .        .        .       S^ 
1,386  qts.  Buttermilk,  equal  to  dry  matter,   ....       2! 

Tojal  amount  of  dry  matter, bt 

Live  weight  of  animal  at  beginning  of  experiment,     .        .         i 

Live  weight  at  time  of  killing, 2^ 

Live  weight  gained  during  experiment,        .        .        .        .       2( 

Dressed  weight  at  time  of  killing, 2( 

Loss  in  weight  by  dressing,  ....        43  lbs.,  or  17.6  p 
Dressed  weight  gained  during  experiment, .        .        .        .        1< 

Cost  of  feed  consumed  during  experiment,  — 

399  lbs.  Corn  Meal  at  $22.50  per  ton 

346  gals.  Buttermilk  at  1.37  cents  per  gal., 


2.93  lbs.  of  dry  matter  fed  yielded  one  pound  of  live  weight ;  f 
lbs.  of  dry  matter  yielded  one  pound  of  dressed  wei^jht. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.56  cents. 
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[A.] 

fiUTTERUILK  AND  CORN  MeaL. 
No.  3. 


'ill 


Si 


5     -o 


w  ti  o 
o  c  a 


166.8 

796.0 

137  0 

28.0 

86.6 

246 

111.8 

2880 

97.7 

102.4 

216.0 

89.6 

187.1 
14.9 
49.7 
37.3 


I 


«3 


1 : 3.5 
1:4. 
1 : 4.4 
1 : 4.8 


fc 


CS 

S 

p 

-£         -I 


;^  !  i^ 


o 


38. 

160.0 

160. 

163  0 

163. 

198.0 

198. 

218.6 

lb.  01. 
1    6 

0  7 

1  14 
1    2 


ir;: 


f  feed  consumed  from  Nov.  6, 1884,  to  March  17, 1885,  — 


[eal,  equal  to  dry  matter, 
nilk,  equal  to  dry  matter, 

it  of  dry  matter,  . 


349.    lbs. 
239.    lbs, 

588.    lbs. 


Qimal  at  beginning  of  experiment,     .  38.0  lbs. 

me  of  killing, 218.5  lbs. 

ed  during  experiment,        ....        180.5  lbs. 

It  time  of  killing, 183.0  lbs. 

y  dressing,  ....  35.5  lbs.,  or  16.13  per  cent, 
rained  during  experiment,  .        .        .        151.0  lbs. 

nsumed  during  experiment, — 

Meal  at  $22.50  per  ton, $4  49 

[lilk  at  1.37  cents  per  gal., 4  75 

$9  24 

r  matter  fed  yielded  one  pound  of  live  weiglit,  and  3.9 

r  yielded  one  pound  of  dressed  weiglit. 

r  production  of  one  pound  of  dressed  pork,  6.1  cents. 
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[A.] 


BUTTEBMILK   AITD 

Corn  Meal. 

No.  4, 

PBRIOi^, 

"ii 

"*!  = 

Ill 

III 

ill    1 

i 

li 

1 

"c 

a 

1' 

H 

h 

c^ 

£•          '      Si 

^ 

1884  and  1»».l. 

Nov.  5  to  Jao,  ^7^ 

fe 

4W 

84.0 

■^i.;.     I :  «.* 

19-0 

101,*) 

Jan.  27  to  Feb.  2&t 

lOl 

331 

S..0 

«.;.     ■:« 

lOUtt 

I3SJ 

Feb.  26  to  Mar.  17, 

6S 

228 

Tfl.I 

30.S      1 .-  iA 

135.5 

im.5 

Mar.  17  to  Umt.  2&, 

53 

108 

4a.3 

IB.«      tT^.S 

ULfi 

Itifi.O 

Total  amount  of  feed  ooDsumed  from  Nov^.  1^  1SS4|  to  Mftreb  26, 

338  lbs.  Corn  Meal,  equal  ro  dry  matter,    .        ,        -        .        21 
1,147  qts.  Buttermilk,  equal  to  tlry  mutter,    .        ,         .        .        11 

Total  amount  of  dry  matter,   ......       41 


Live  weight  of  animal  at  beginning  of  experiment,     . 
Live  weight  at  time  of  killing,       ....,, 
Live  weight  gained  during  experiment,        .        *        ♦        * 

Dressed  weight  at  time  oi  killing, 

Loss  in  weight  by  dressing 32  lbs,,  or  19-5  p 

Dressed  weight  gained  during  ejcperiment,  .        .        .        , 

Cost  of  feed  oousumed  during  the  experiment^  — 
338  lbs.  Cora  Meal  at  |:i2.50  per  ton,             ,        .        ^        ,        . 
287  gals.  Buttormilk  at  L37  C6nt«  per  gal,, 


8.37  Ibg,  of  dry  matter  fed,  yielded  1  lb.  of  live  weight,  and  ^ 
of  dry  matter  yielded  1  lb.  of  dressed  weight. 

Cost  of  feed  for  prodaelion  of  I  lb,  of  dressed  pork,  6.66  eenla 
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[A.] 

BDTTERinUC  AND  CORN  MEAL. 

No.  6. 


— 

'a> 

i*l 

^c  . 

s^s  • 

. 

i 

1 

"S 

^ 

.0, 

-ok 

if 

III 

ft3| 

id 
111 

q8| 

o  o  a 

^52 

1 

1 

s 

i4 

H 

H 

H 

H 

SQ 

o 

lb.  oz. 

. 

M 

4(K> 

84.0 

84:5 

1:3.6 

10 

102 

1    0 

, 

101 

821 

88.0 

66.8 

1:4. 

102 

148 

1    0 

. 

88 

228 

70  0 

893 

1:4.4 

148 

188 

2    0 

• 

6S 

408 

462 

18.0 

1:4.8 

188 

108 

1    2 

\,  of  feed  oonsamed  from  Not.  5,  1884,  to  March  26, 


leal,  equal  to  dry  matter, 
nilk,  eqaal  to  dry  matter, 

it  of  dry  matter,  . 


295     lbs. 
197.7  lbs. 

492.7  lbs. 


Qimal  at  beginning  of  experiment,    .        .         19.0  lbs. 

me  of  killing, 198.0  lbs. 

led  daring  experiment,        ....       179  0  lbs. 

It  time  of  killing, 161.5  lbs. 

7  dressing,   ....    86.5  lbs.,  or  18.4  per  cent, 
gained  daring  experiment, ....       146.0  lbs. 


msamed  daring  the  experiment,  — 
al,  at  t22.50  per  ton,    . 
lilk,  at  1.37  cents  per  gal.,  . 


$3  80 
3  93 

•7  73 


r  matter  fed  yielded  1  lb.  of  live  weight,  and  3.4  lbs.  of 

id  1  lb.  of  dressed  weight. 

)r  prodaction  of  1  lb.  of  dressed  pork,  5.29  cents. 
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[A] 

Bdttermilk  and  Corn  Meal. 

No.  6. 


rERTODH. 

1 

1 

sa? 
1=1 

1 

i 

1 

{ft 

ill 

III 

*,  3 

P 

f-t 

E- 

^ 

^ 

5g 

^      ! 

]S»I    Kttd    1^40. 

Nov.  5  to  Jan.  27, 

96 

400 

84  0 

84.6 

1:3.6 

15.0 

107.5 

Jan.  27  to  Feb.  26,        . 

101 

321 

88.0 

553 

1:4. 

107.6 

156.0 

Feb.  26  to  Mnr.  17,        . 

88 

228 

76.7 

89.3 

1 : 4.4 

155,0 

191.0 

Mar.  17  to  Mar.  26,       . 

58 

108 

46.2 

18.6 

1:4.8 

191.0 

198.5 

41 


Total  amouDtpf  feed  consumed  from  Nov.  5, 1884,  lo  March  26,  IS 

838  lbs.  Corn  MeaU  equal  to  dry  matter,       .  .        .295  0 

1,147  qts.  Buttermilk,  equal  to  dry  matter,       ....    197.7 

Total  amount  of  dry  matter, 492.7 

Live  weight  of  animal  at  beginning  of  experiment,         .        .      15.0 

Live  weight  at  lime  of  killing, 198i 

Live  weight  gained  during  experiment, 183! 

Dressed  weight  at  time  of  killing, 169 Jt 

Loss  in  weight  by  dressing,      .        .        .        .39  lbs.,  or  19.6  per 
Dressed  weight  gained  during  experiment,     .        .  .    147.( 

Cost  of  feed  consumed  during  experiment, — 

338  lbs.  Corn  Meal,  at  $22.50  per  ton, i 

287  gals.  Buttermilk,  at  1.37  cents  per  gal., 

\ 

2.68  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight;  and  3.3: 
of  dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.21  cents. 


Digitized  by 


Google 


UBLIC  DOCIBIENT  — No.  83. 


35 


[B.] 

Skim  Milk  and  Cobji  Meal. 

No.  7. 

p 

-h 

o  gal 

IN 

1 

i 

S 

1 

>* 

m 

I 

^^1 

fl 

1^ 

a 

"5 

III 

a  •« 

^11 

1 

1 

o5P 

1* 

11 

1? 

Ib.oz. 

24.6 

197 

216 

M.T 

1:2.7 

37 

69 

0  16 

121.0 

4d2 

106.4 

loss 

1:4 

69 

160 

1  14 

28.0 

70 

245 

16.8 

1 : 3.9 

160 

171 

1    9 

WO 

86 

16  4 

8.1 

1:43 

171 

179 

2    0 

196.0 

456* 

171.4 

78.7 

1:47 

179 

264 

3    0 

♦  Buttermilk 

• 

)r  feed  consumed  from  Nov.  5 

.1884, 

to  Mar< 

3h  17.  1885.— 

[eal,  equal  to  dry  matter. 

. 

. 

.   339.2  lbs. 

lilk,  eqaal  to  dry  mritter, 

. 

. 

.    171.2  lbs. 

Qil 

k,  equi 

il  to  dr 

y  matt 

er. 

. 

.     78 

7  lbs. 

t  of  dry  matter, 


liraal  at  beginning  of  experiment, 

ne  of  killing, 

ed  during  experiment,  . 

,t  time  of  killing,  . 

y  dressing, 

gained  during  experiment, 

ring  experiment, — 
[eal,  at  $22.50  per  ton.  . 
Milk,  at  1.8  cents  per  gal.,    . 
milk,  at  1.37  cents  per  gal., . 


.  589.1  lbs. 

.  37.0  lbs. 

.  254.0  lbs. 

.  207.0  lbs. 

.  208.5  lbs. 

45  5  lbs.,  or  17  8  per  cent. 

.  178.0  lbs. 


•9  33 


r  matter  fed  yielded  1  lb.  of  live  weight;  and  3.31  lbs. 

Ided  I  lb.  of  dressed  weight. 

'  production  of  1  lb.  dressed  pork,  5.24  cents. 


III     K  ■ 
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[B.] 
Skim  Milk  and  Cobm  Meal. 

No.  8. 


11. 

-oh 

»8l 

0^:04 

1 

i  • 

1 

-a 

PERIODS. 

lit 
111 

op 

sag 

'si 
111 

fsl 

s  -s 

m 

1 

9 

1^ 

eg 

1^ 

5 

H 

EH 

H 

sz; 

18S4  and  ISM. 

1 

Nov.  5  to  Dec  »,  . 

846 

197.0 

216 

44.7 

1:2.7 

41.5 

74J) 

Dec.  9  to  Jan.  27, . 

121.0 

452.0 

106.4 

102.6 

1:4 

74.0 

152.5 

Jan.  27  to  Feb.  8, . 

28.0 

70.0 

24.5 

15.8 

1:3.9 

152.5 

176J) 

Feb.  8  to  Feb.  7,   . 

19.0 

8«.0 

16.4 

8.1 

1:4.3 

176.0 

178.0 

Feb.  7  to  March  17.      . 

196.0 

466.0* 

171.4 

78.7 

1:4.7 

178  0 

24S0| 

'  Buttermilk. 


1 


Total  amount  of  feed  consumed  from  Nov.  5, 1884,  to  March  17,  li 
388.5  lbs.  Com  Meal,  equal  to  dry  matter,  ....  389 
755  qts.  Skim  Milk,  equal  to  dry  matter,  .  .  .  .171 
456     qts.  Buttermilk,  equal  to  dry  matter,       ....     78 

Total  amount  of  dry  matter, 589 

Live  weight  of  animal  at  beginning  of  experiment,         .        .     41 

Live  weight  at  time  of  killing, 243 

Live  weight  gained  during  experiment, 201 

Loss  in  weight  by  dressing,      ....    38  lbs.,  or  15.6  pei 

Dressed  weight  at  time  of  killing, 205. 

Dressed  weight  gained  during  experiment,     ....    170 

Cost  of  feed  consumed  during  experiment, — 
888.5  lbs.  Corn  Meal,  at  $22  50  per  ton,  .        .        .        .  *      . 

189  gals.  Skim  Milk,  at  1.8  cts.  per  gal., 

114  gals.  Buttermilk,  at  1.37  cts.  per  gal., 


2.9  lbs.  of  dry  matter  fed,  yielded  1  lb.  of  live  weight;  and  3.47  ] 
dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork.  5.48  cts. 
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[B.] 

Skim  Milk  and  Corn  Meal. 

No.  9. 

'It 

hi 

lia 
III 

11 

Hi 

"Sal 
3|i 

1 

•s 

1 
1 

i 

ll 

1 

1 
ll 

'^ 

£ 

& 

H 

^ 

0 

lb.  oz. 

24.6 

MT.O 

21.5 

44.7 

1:2,7 

40.0 

77.0 

1    1 

181.0 

M2.0 

106.4 

102.6 

1:4 

77.0 

160.5 

1  11 

28.0 

70.0 

24.5 

15.8 

1:8.9 

160.5 

171.0 

1    8 

19.0 

MO 

16.4 

8.1 

1:4.3 

171.0 

179.5 

2    2 

196.0 

4M.0* 

171.4 

78.7 

1:4.7 

179.5 

249.0 

113 

*  Battermllk. 

of  feed  consumed  from  Nov.  S 

.1884, 

to  Mar 

ch  17, 1 

885,— 

leal,  equal  to  dry  matter. 

, 

.    33S 

1.2  lb8. 

Idilk,  equal  to  dry  matter. 

, 

.    171 

.2  lbs. 

mi 

Ik,  equ 

altodi 

ry  matt 

^r. 

. 

. 

.     7^ 

1.7  lb8. 

It  of  dry  matter, 


nimal  at  beginning  of  experiment, 

ime  of  killing,  . 

led  during  experiment,  . 

Bit  time  of  killing,    . 

y  dressing, 

3^ained  during  experiment, 

msumed  during  experiment,  — 
f  eal,  at  $22.50  per  ton,   . 
Milk,  at  1.8  cts.  per  gal., 
rmilk,  at  1.37  cts.  per  gal.,     . 


.  589.1  lbs. 

.  40.0  lbs. 

.  249.0  lbs. 

.  209.0  lbs. 

.  209.0  lbs. 
40  lbs.,  or  16  per  cent. 

.  174  5  lbs. 


•4  87 
3  40 
1  56 

•9  83 


r  matter  fed,  yielded  1  lb.  of  live  weight ;  and  3.37  lbs. 

;1ded  1  lb.  of  dressed  weight. 

r  production  of  1  lb.  of  dressed  pork,  5.35.  , 


It 


n¥4^ 
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[B.] 

Skim  Milk  and  Corn  Meal. 

No.  10. 


1^ 

Ui 

1 

i 

15  . 

ill 

111 

III 

^1^ 

'o-^ 

'S 

11 

1- 

-3 

PERIODS. 

ill 

1 

H 

H 

h 

H 
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1884  and  1888. 

Nov.  6  to  Dec.  9,  . 

13.5 

10» 

11.9 

24.7 

1:2.7 

18.6 

48.5 

Dec.  9  to  Jan.  15, . 

61.0 

204 

U.5 

46.3 

1:8.1 

48.5 

985 

Jan.  15  to  Feb.  17, 

88.0 

260 

768 

60S 

1:8.9 

986 

162.0 

Feb.  17  to  March  25,    . 

209.O 

252 

182.5 

67.2 

1:5. 

152.0 

209.0 

Total  amount  of  feed  consumed  from  Nov.  5, 1884,  to  March  25, 1 
361.5  lbs.  Corn  Meal,  equal  to  dry  matter,  ....  315. 
831.0  qts.  Skim  Milk,  equal  to  dry  matter,       ....  188. 

Total  amount  of  dry  matter, 504. 

Live  weight  of  animal  at  beginning  of  experiment,       .        .    18. 
Live  weight  at  time  of  killing,         .        .        .        .        .        .  209, 

Live  weight  gained  during  experiment, 190. 

Dressed  weight  at  time  of  killing, 168 

Loss  in  weight  by  dressing,      ....  40.6  lbs.  or  19.4  pe 
Dressed  weight  gained  during  experiment,     .        .        .        .  154. 

Cost  of  feed  consumed  during  experiment,  — 

361.5  lbs.  Corn  Meal,  at  $22.50  per  ton, 

208     gals.  Skim  Milk,  at  1.8  cts.  per  gal.,        .... 


2.64  lbs.  of  dry  matter  fed  yielded  one  pound  of  live  weight;  ai 
lbs.  of  dry  matter  yielded  one  pound  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5  07  cts. 
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[B.] 

Skim  Milk  and  Cohk  Meal. 

No.  11. 


l|| 

it 

III 

111 
III 

1 

1 

v. 
o 

1 

> 

9 

i 

il 
1^ 

1 

"S| 

5- 
il 

^ 

^ 

H 

H 

^ 

o 

Ib.OE. 

• 

186 

100 

110 

24.7 

1:2.7 

17.0 

46  Ji 

>   0  13 

41.0 

204 

U.5 

48.3 

1:8.1 

46.6 

80.5 

1    8 

•         «»•» 

2M 

76.6 

60.8 

1:8.0 

80.6 

188.0 

1    7 

200.0 

252 

182.5 

27.2 

1:6 

138.0 

101.0 

I    8 

of  feed  consumed  from  Nov.  5, 1884,  to  March  25, 1885,— 

^leal,  equal  to  dry  matter,        ....  315.5  lbs. 
Milk,  equal  to  dry  matter,       ....  188.5  lbs. 

Qt  of  dry  matter,     .... 


.  504.0  lbs. 


mimal  at  beginniDg  of  experiment,       .        .17.0  lbs. 

ime  of  killing,  .• 191.0  lbs. 

ned  during  experiment, 174.0  lbs. 

at  time  of  killing, 158.5  Ibsr 

>y  dressing,      ....    32.5  lbs.,  or  17  per  cent, 
gained  during  experiment,     .        .    ^    .        .  144.5  lbs. 


onsumed  during  experiment,  — 
deal,  at  $22.50  per  ton,    . 
Milk,  at  1.8  cts.  per  gallon,   . 


•4  07 
3  74 

•7  81 


r  matter  fed  yielded  one  pound  of  live  weight;  and  3.48 

er  yielded  one  pound  of  dressed  weight. 

)r  production  of  1  lb.  of  dressed  pork,  5.4  cents. 


H**'}^- 
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[B.] 

Skiji  Milk  and  Cobm  Meal. 

No.  12. 


1^ 

1^ 

Hi 

«81 

1 

i 

1 

-it 

'Iv 

«sl 

^g| 

(^ 

"S 

-3 

PEEUODS. 

3p 

1'- 

S     -a 

III 

III 

1 

1 

-1 

1^ 

t^ 

H 

b^ 

H 

^ 

19M  and  1SS5. 

* 

Nov.  6  tb  Dec.  9,  . 

18.6 

100 

11.0 

24.7 

1:X7 

18.0 

480 

Dec  0  to  Jan.  15, . 

61.0 

204 

U.6 

48.8 

1:3.1 

48.0 

07.6 

Jan.  15  to  Feb.  17,       . 

880 

268 

78.8 

60.3 

i.ao 

97.5 

147.6 

Feb.  17  to  Mar.  26,       . 

200.0 

262 

182.5 

67.2 

1:6. 

147.6 

216.0 

Total  amount  of  feed  consumed  from  Nov.  6, 1884,  to  March  25,  \i 

361.5  lbs.  Corn  Meal,  equal  to  dry  matter,       ....   315 

831  qts.  Skim  Milk,  equal  to  dry  matter,       .        .        .        .188 

Total  amount  of  dry  matter, 504 

Live  weight  of  animal  at  beginning  of  experiment,        .        .     18 

Live  weight  at  time  of  killing, 216 

Live  weight  gained  during  experiment, 198 

Dressed  weight  at  time  of  killing, 173 

Loss  in  weight  by  dressing,      .        .        .        .43  lbs.,  or  19.88  pei 
Dressed  weight  gained  during  experiment,     ....   169. 

Cost  of  feed  consumed  during  experiment,  — 
361.5  lbs.  Corn  Meal,  at  $22.50  per  ton,   .        1        .        .        .        . 
208  gals.  Skim  Milk,  at  1.8  cents, 


2.55  lbs  of  dry  matter  fed  yielded  1  lb.  of  live  weight ;  and  2.9 
of  dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  4.61  cents. 
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DHUABT  or  Results  of  Experiments. 
'  Pigs  Fed  with  Buttermilk  and  Com  MeaL 


Corn  Meal  (In 
poands). 

Buttermilk 
(ingallonf). 

Live  Weight 
gained  duriuit 
Experiment. 

188.5 

201.0 
180.5 
146.0 
179.0 
183J3 

DresMd  Wt. 
gained  daring 
Experiment. 

Coet  per  lb.  of 

Dressed  Pork 

(cents). 

399. 
399. 
399. 
338. 
838. 
338. 

846. 
346. 
346. 
287. 
287. 
287. 

159.0 
168.0 
151.0 
118.0 
146.0 
147.5 

5.81 

5.56 
6.10 
6.55 
5.29 
5  24 

2,211. 

1,899. 

1,078.5 

889.5 

.  Pigs  Fed 

with  Skim 

Milk  and  Corn  Meal 

* 

Com  Meal  (in 
ponnds). 

Skim  MUk  (in 
gallons). 

Lire  Weight 
Rained  daring 
Experiment 

Dressed  Wt. 
gained  during 
Experiment. 

CoBt  per  lb.  of 
Dresse<\Pork 

(cents). 

388.5 

303. 

217.0 

178  0 

5.24 

388^ 

303. 

201.5 

170.0 

5.48 

388.5 

303. 

209.0 

174.5 

5.35 

361.5 

208. 

190.5 

154.0 

5.07 

361.5 

208. 

174.0 

144.5 

5.40 

361.5 

208. 

198.0 

169  5 

4.61 

2,250. 

1,533. 

1,190.0 

990.5 

'o8t  of  Feed  Consumed  during  the  Experiment. 

Corn  Meal, f  24  98 

.  Buttermilk, 26  02 

151  00 

Corn  Meal $25  42 

.  Skim  Milk 27  60 

$53  02 


\u  i* 


.*J.< 
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Cost  of  Feed  per  Pound  of  Dressed  Pork, 

A.  Buttermilk  and  Meal, 5.73 

B.  Skim  Milk  and  Meal, 5.35 

The  pound  of  dressed  pork  sold  at  6|  cents. 

The  buttermilk  contained  8  per  cent,  of  solids ;  one 
of  it  weighed  34.5  ounces,  and  contained  2.76  ounces  < 
matter;  one  gallon  contained  11.04  ounces  of  solids, 
skim  milk  contained  10.22  per  cent,  of  solids;  one  qu 
it  weighed  35.5  ounces,  and  contained  3.63  ounces  of  si 
one  gallon  contained  14.52  ounces  of  dry  organic  matt 

Average  of  Analyses  of  BtUtermilk  from  Nov  6, 1884,  to  Feb.  5, 

[From  Amhent  Creamery.] 

Water, 92.00  p< 

Total  solids 8.00 

100.00  IM 
Analysis  of  Solids : 

Fat, 0.20  IM 

Protein  (nitrogenous.matter), 2.65 

Ash, 0.60 

Non-nitrogenous  extract  matter,     .        .        .        .        .      4.55 

8.00  pi 
Nutritive  Ratio,  1: 1.9. 


Average  of  Analyses  of  Skim  Milk  from  Nov.  6, 1884,  to  Feb.  5, 

[From  the  Experiment  Station  Farm.] 

Water, 89.78  jm 

Total  solids, 10.22 

100.00  p< 
Analysis  of  Solids : 

Fat, 0.33  p 

Protein  (nitrogenous  matter), 3.53 

Ash, .      0.80 

Non-nitrogenous  extract  matter, 5.56 

10.22  p< 
Nutridve  Ratio,  1 : 1.8. 
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quent  analysis  represents  the  average  of  the 
of  the  corn  meal  fed  during  the  previously- 
ding  experiments  with  pigs. 


Corn  Meal. 


e  ^ 



1  ^> 

li 

in 

ii 

3»^ 

S  S  a 

1 

a 

L. 

o 

£ 

s, 

X 

•  c,      .      . 

12.62 

252.40 

_ 

\ 

87.38 

1,747.60 

- 

- 

100.00 

2,000.00 

- 

- 

Dry  M-tUer. 

•               •                • 

1.56 

31.20 

. 

- 

-^ 

s     .        .        . 

2.66 

53.20 

18.09 

34 

^» 

4  27 

85.40 

64.90 

76 

(Nitrogenous 

),    .        .        . 

11.43 

228.60 

194.31 

85 

s    Extract 

1     •        .        « 

80.08 

1,60160 

1,505.50 

94 

1 

100.00 

2.000.00 

1,782.00 

1 

} 
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FIELD  EXPERIMENTS. 


C.  A.  OOESSMANN. 


Fodder  Corn  raised  upon  underdrained  and  EXHi 
Lands,  partly  Fertilized  with  Single  Artici 
Plant  Food,  partly  without  the  use  of  any  ! 
RIAL  IVIatter. 

[See  Sketch  A.] 

The  land  turned  to  account  for  the  experiment  ex^ 
over  an  area  of  one  and  one-tenth  acres,  which  was 
vided  into  eleven  plats  of  an  equal  size,  one-tenth 
acre  each.  It  had  served,  for  several  years  previous 
establishment  of  the  Experiment  Station  in  1882, 
meadow  for  the  production  of  hay.  During  the  epr 
1883  it  was  underdrained,  and  subsequently  planted  wit 
(Longfellow  variety),  for  fodder  corn,  without  the 
any  fertilizer.  The  same  course  of  planting  and  culti 
was  carried  out  during  1884,  changing  from  the  Lon^ 
to  the  Clark  variety  of  corn,  for  the  purpose  of  exha 
the  soil,  as  far  as  practicable,  for  the  successful  cultiva 
corn. 

The  entire  area  (A)  was  separated  by  tile  drain  fn 
surrounding  lands  ;  each  plat  had,  through  its  whole 
(from  west  to  east),  in  the  centre,  a  separate  tile  drai 
minating  on  the  east  end,  and  communicating  here,  by 
of  a  well,  with  a  lower  main  drain,  to  permit,  wh< 
desirable,  a  separate  collection  of  samples  of  drainage  ' 
from  each  individual  plat  for  a  subsequent  chemical 
ination.  This  system  of  underdraining  was  to  serve,  i 
progress  of  our  work,  for  an  inquiry  into  the  retentive  q 
of  our  soil  with  reference  to  various  articles  of  plant  fc 

As  the  corn  crop  raised  in  1884  upon  these  eleven  pi 
unmauured  lands  had  left  no  doubt  about  their  exht 
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far  as  the  farther  cultivation  of  com  was  con- 
Second  Ann.  Rep.  of  Experiment  Station,  p. 
d  advisable  to  begin  the  inquiry  into  the  chem- 
ical condition  of  the  soil,  as  far  as  its  relation  to 
n  of  the  com  crop  is  concerned,  as  well  as  into 
power  to  retain,  in  a  higher  or  lower  degree, 
is  of  plant  food,  i.  e.,  its  qualification  to  pre- 
sage into  the  drainage  water, 
ends  in  view,  the  following  course  was  decided 
18   been   carried  out   during    the  past  season 

field  (A)  here  under  discussion  was  prepared 
I  similar  manner  for  the  planting  of  corn,  as  in 
irs. 


Received  no  manurial  sobstance. 
r  Twenty-five    poands  of  sodium   nitrate 
\     (  =  to  4  lbs.  of  nitrogen) . 

Nothing, 
r  Thirty   pounds   of  dried   blood   ( =  to 
\     nitrogen,  4  lbs.). 

Nothing, 
r  Twenty-five  poands  of  ammonium  sul- 
\     phate  (  =  to  4  lbs.  of  nitrogen) , 

Nothing, 
r  Fifty  poands  of  dissolved  bone-black  (  = 
\     8.5  lbs.  available  (phosphoric  acid). 

Nothing. 
C  Twenty-five  lbs.  of  muriate  of  potash  (  = 
\     to  from  12  to  18  lbs.  potassium  chloride) . 
M8^  pounds    potassa-m agnosia   salphate 
\     (  =  to  12-18  lbs.  potassium  oxide). 


^11 

t;.i; 


IS  planted  May  16th,  in  furrows  three  feet  and 
part,  over  the  entire  area,  with  the  exception 
which  was  left  unseeded,  to  study  the  influence 
pheric  agencies  on  the  soil  under  cultivation 
sistance  of  growing  plants.  From  six  to  eight 
le  and  the  same  lot  (Clark  variety)  were 
b  place,  and  at  a  distance  of  from  twelve  to 
js  from  each  other  along  each  furrow.  The 
vere  thinned  out  subsequently,  wherever  ad- 
he  entire  field  kept  clean  from  weeds  by  a 
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timely  use  of  the  cultivator.  Plat  No.  6,  being  le 
seeded,  was  kept  clean  from  any  kind  of  growth  I 
same  means. 

The  seed  corn  proved  satisfactory.     The  young  coi 
peared  in  all  parts  of  the  field  at  the  same  time,  yet 
soon  to  vary  in  height  and  color  on  different  plats, 
plants  on  Plat  No.  1  were,  July  1 1th,  twelve  inches  hi« 
of  a  fair  color ;  only  eight  inches  high  and  of  a  pale, 
color  on  Plats  Nos.  2,  3,  4  and  5 ;  from  eight  to  t 

B.  inches  high  and  pale  looking  on  Plats' Nos.  7  and  8  ;  wh 

H  Plats  Nos.  9  and  10  they  were  twelve  inches  high,  of  i 

I  color,  and  strong  and  vigorous  in  general  appearance. 

1  On  July  24th  the  plants  on  Plat  No.  1  were  fairly 

*?  and  two  and  one-half  feet  tall ;  on  Plat  No.  2  only  fro 

H  to  two  feet  high  ;  on  Nos.  3  and  4  similar  to  those  oi 

i|  No.  2 ;  on  Plat  No.  5  somewhat  larger  and  of  better 

than  on  Nos.  3  and  4 ;  on  Plats  No.  7  and  8  uneven  t 
a  yellow  color ;  and  on  Plats  No.  9  and  10  alike  of 
color,  forming  a  striking  contrast  to  those  on  the  other 
On  August  5th  the  plants  on  Plats  No.  1,  2,  3,  4 
appeared  all  alike,  dwarfed,  from  two  to  three  feet 
with  shrivelled  leaves,  abortive  tassels,  and  but  few  eai 
Plats  No.  7  and  8  a  similar  condition  was  noticed,  \ 
few  tassels,  but  no  silk.  The  plants  on  Plats  No.  9  a 
were  well  tasselled  and  silked,  quite  tall  and  vigoroui 
second  only  in  appearance  to  corn  of  the  same  varie 
well  manured  fields.  On  September  3d  no  material  < 
ence  could  be  noticed  between  the  growth  of  Plats  No, 
2,  3,  4,  5,  7  and  8.  The  plants  were  withered  from  t 
lowish  to  a  brown  color,  with  but  a  few  and  small  ears 
taining  watery  kernels.  The  corn  on  Plats  No.  9  ai 
was  still  green  and  of  a  luxuriant  character,  the  f 
beginning  to  change  color,  whilst  the  complete  ears 
filled  with  kernels  in  the  milk. 

The  growth  on  the  entire  field  was  cut  September  5tl 
the  product  of  each  plat  stacked  by  itself  in  the  fiel 
drying ;  it  was  housed  October  10th. 


Digitized  by 


Google 


1 


CTBLIC  DOCUMENT  — No.  33. 


47 


Amonnt  of  Dry  Corn 

Fodder  Ohtiilneil 

(poandt). 


Fertilizer  Applied. 


480  lbs. 
810  lbs. 
350  lbs. 
800  lbs. 
860  lbs. 
280  lbs. 
250  lbs. 
945  lbs. 
845  lbs. 


Nitrate  of  soda. 

Nothing. 

Dried  blood. 

Nothing. 

Sulphate  of  ammonia. 

Dissolved  bone-black. 

Nothing. 

Muriate  of  potash. 

PoUiSsa-magnesia  sulphate. 


:he8e  results  with  those  obtained  in  the  previous 
s.)^  ^bere  the  produce  of  the  various  plats  was, 
a  corresponding  weight,  —  458  lbs.  each, — 
,  the  application  of  potash  compounds  alone, 
ash  leading  (see  Plats  No.  9  and  10),  has  hud 
;t  on  the  quantity  and  the  quality  of  the  corn 
increasing  the  last  annual  yield  not  less  than 
per  cent,  above  that  of  the  preceding  year 

t  of  corn  fodder  raised  on  Plat  No.  1,  which 
;e  of  soda,  exceeded  but  slightly  (22  lbs.)  that 
s  season ;  whilst  the  application  of  blood,  am- 
ate  and  phosphoric  acid  has  not  prevented  a 
illing  off.  The  yield  of  corn  fodder  of  fertile 
lilized  plats  was  practically  the  same  in  most 

these  facts  it  seems  justi6able  to  conclude  that 
'  the  soil  in  available  potassa  controlled  more 
ly  other  essential  article  of  plant  food  the  final 
op.  The  experiment  furnishes  a  good  illustra- 
lided  exhaustion.  Grass  and  fodder  corn  act 
irection  on  the  mineral  soil  resources  of  plant 
art  of  phosphoric  acid  to  four  parts  of  potassa. 
istanccs  necessitate  a  direct  succession  of  these 
is  well  to  remember  that  fact,  and  to  provide 
re  by  applying  to  the  soil  liberally,  in  particu- 
npounds  in  some  form  or  other.  Muriate  of 
to  deserve  recommendation.  The  observation 
lied  during  the  coming  season. 
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Analyses  of  an  Average  Sample  of  Fodder  Com  collected  fron 
Unfertilized  Flats-- Nos.  2,  4  and  8. 

Moisture  at  100°  C, 78^0  p 

Dry  Matter, 21.50 

100.00  p 
Analysis  of  Dry  Matter : 

Crude  Ash, 3.91  p 

•*     Cellulose, 26.74 

"     Fat, 2.92 

»*     Protein  (Nitrogenous  Matter),     ....  13.75 

Non-nitrogenous  Extract  Matter, 53.68 

100.00  p 


Analyses  of  Fodder  Corn  from  Underdrained  Plats,  with  refei 
Nitrogen  and  Mineral  Constituents  (Com  and  Grain), 

[Collected  when  harvested.] 
1.    Mixed  Sample  from  Three  Unfertilized  Plats  —  Nos,  2,4  a 


Anftljilt  of  I>T7  Matter. 


Nitrogen, 

Crude  ash. 

Potassium  oxide. 

Sodium  oxide. 

Magnesium  oxide, 

Calcium  oxide. 

Phosphoric  acid. 

Ferric  oxide,   . 

Insoluble  and  silicious  matter. 


1  96    per  cent. 

3.49 

0.507 

0.208 

0.544 

0.455 

0.526 

0.058      ." 

1.123 


BelatiTe  Percentag 
nble  Matter  in 


22.047  per 

9.056 
23.662 
19  764 
22.953 

2.519 


2.    Sample  from  Plat  Fertilized  with  Muriate  of  Potash  —  N 

[Collected  when  harvested.] 


AnalTBlt  of  Dry  Matter. 


Nitrogen, 

Crude  ash. 

Potassium  oxide. 

Sodium  oxide, . 

Magnesium  oxide. 

Calcium  oxide. 

Phosphoric  acid. 

Ferric  oxide,    . 

Insoluble  and  silicious  matter, 


Relative  Percentag 
ubie  Matter  In 


43.154  per  • 

6.436 
16.711 
18.658 
13.625 

2.416 


J» 
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rvm  Hat  FertUiaed  with  Dissolved  Bone-black  —  No.  7. 

[Colleetod  when  luuTMtad.] 


AnmljtU  of  Dry  Matter. 

Rdatlre  PerMntM«  of  Sol- 
ubte  Mattcrtn  Ash. 

■ 

1.99 

per  cent 

- 

4.92 

ct 

... 

e. 

.47 

l« 

16  876  per  cent 

.07 

u 

2.390 

de. 

.77 

«« 

27.488 

.78 

tl 

27.760 

1, 

.63 

«t 

22.819 

.09 

tl 

8.168 

ilicions  matter, 

1.99 

14 

"         "•         "• 

i^* 


rom  Plat  Fertilized  with  Sulphate  of  Ammonia  —  No.  5. 
[Collected  wbea  haireeted.] 


RelAtlTe  Peroentage  of  Sol- 
able  Matter  In  Aah. 


AnalTila  of  D17  Matter. 

2.01 
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II. 

>p  Fertilizers  on  the  Quantity  and  Qual- 

OF   SOME   PROMINENT  FODDER   CrOPS. 

[See  Sketch  B.] 

r  history  of  the  field  (B)  which  has  been  re- 
Bse  experiments,  as  well  as  a  description  of  the 
adopted  regarding  the  latter,  was  outlined  in 
nnual  Report,  pages  85  and  8G. 
field  was  ploughed  and  harrowed  May  12,  and 
subdivided,  in  the  same  manner  as  in  the  pre- 
,  into  eleven  plats  of  coiTesponding  size,  — 
an  acre  each.  Plats  No.  11,  13,  15,  17,  11» 
eceived,  as  in  the  previous  year,  a  mixture  of 
of  steamed  ground  bones  and  of  twenty  pounds 
potash ;  whilst  Plats  No.  12,  14,  1(5,  18  and  20 
nanurial  matter  as  fertilizer.  The  latter  had 
lized  for  two  preceding  years.  The  fertilizer, 
cast  to  each  alternate  plat,  as  above  stated,  was 
wed  under  before  seeding, 
n.  — The  observations  concerning  the  develop- 
idian  corn,  and  its  general  character  at  various 
wth,  have  been  continued  in  this  connection 
)se  of  furnishing  a  more  reliable  basis  for  the 
e  question,  —  At  what  period  of  its  growth  is  it 
st  the  crop  for  either  dry  corn  fodder  or  corn 
idering  in  both  cases  the  quality  and  quantity 
cured  ? 

.7,  18,  19,  20  and  21  served  again,  as  in  pre- 
br  the  cultivation  of  corn.  •*  Hampden  Pro- 
is  planted  in  rows,  May  16,  in  a  similar  way 
in  connection  with  the  corn  experiment  upon 
plats  (field  A) ;  i.  e.j  in  rows  three  feet  and 
:om  each  other,  with  from  six  to  eight  kernels 
.  twelve  to  fourteen  inches  apart,  to  allow  a 
vth  and  a  thorough,  clean  cultivation.  The 
K)n  the  fertilized  Plats  No.  17,  19  and  21  was 
rt  for  ensilage ;  that  obtained  from  the  unfer- 
No.  lb  and  20  was  to  be  sold  as  dry  fodder 
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com ;  both  crops  were  to  be  cut  at  the  same  time  to 
pare  results. 

The  seed  com  planted  proved  a  failure ;  but  a  few  p 
made  in  due  time  their  appearance.  An  examinatic 
the  ground  showed  that  maggots  were  feasting  on  the 
nels.  The  rows  were  for  this  reason  re-furrowed  an 
planted  with  <«  Clark"  corn,  —  a  variety  which  had 
raised  upon  the  same  plats  during  the  preceding  year. 

The  young  plants  appeared  on  all  the  plats  at  abou 
same  time ;  they  differed,  however,  already,  to  a  cons 
able  degree,  in  size  and  general  appearance,  by  the  11 
July.     Those  growing  on  fertilized  plats  were  from 
20  inches  high,  and  of  a  vigorous  appearance  ;   whilst 
upon  unfertilized  plats  varied  in  height  from  8  to  12  in 
and  began  to  look  pale.     July  24,  the  former  were  fron 
4  feet  high,  and  the  latter  from  2  to  3  feet.     August  i 
former  tasselled  and  began  to  form  ears ;   the  latter  Ic 
much  inferior,  and  formed  much  smaller  tassels.     Se{ 
ber  3,  the  plants  upon  the  unfertilized  plats  looked  with 
and  had  but  a  few  small  ears ;   the  remainder  of  the 
with  kernels  still  soft  and  in  part  beginning  to  glaze 
every  way  very  satisfactory. 

The  entire  crop  upon  all  plats  was  cut  Sept.  4,  1885. 
dry  corn  fodder  secured  from  the  fertilized  plats  avei 
5^  tons  per  acre ;  and  that  from  the  unfertilized  plats  ii 
connection  obtained  3^  tons  for  the  same  area. 

The  subsequent  analytical  statement  shows  quite  strik 
the  changes  which  take  place  in  growing  corn.  The 
terial  prepared  for  the  analysed  was  taken  from  av 
specimens  of  the  entire  plant  at  the  time  of  collection. 


tU 


Determination  of  Solids  in  Fodder  Com  collected  at  different  t 

of  Growth, 


joijn. 

Jalj29. 

Aug.  5. 

Anff.  IS. 

Ang.  87. 

ij 

Moisture,  . 
Solids,       . 

88.61 
11.89 

85.76 
14.24 

84.64 
15.36 

82.08 
17.92 

81.15 
18.85 

100.00 

100.00 

100.00 

100.00 

100.00 
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f  Dry  Matter  in  the  ab)ve  Samples  of  Fodder  Com, 

• 

JnlyM. 

Jolj». 

Aug.  6. 

Aoc.18. 

Aiif.37. 

8tpt.8. 

. 

854 

8.00 

6.96 

5.69 

4.70 

4.22 

. 

26.01 

27.29 

26.40 

24.11 

24.30 

20.93 

•        • 

3.24 

2.66 

2.26 

2.13 

1.81 

2.63 

^itrog- 
atter;, 

17.19 

14.42 

11.86 

11.23 

8.87 

9.17 

9    Ex- 

46.02 

47.64 

53.63 

66.84 

60.82 
100.00 

63.06 

100.00 

100.00 

100.00 

100.00 

100.00 

granted  that  the  digestibility  of  a  fodder  corn 
ben  the  seeds  are  still  soft  and  just  beginning 
been  but  little  impaired  as  compared  with  that 
)ut  tassels,  we  find  it  but  good  economy  to  de- 
g  of  the  fodder  corn  to  the  first  mentioned 
^th.  One  ton  of  green  fodder  corn  in  tassel 
)ur  case  307.2  pounds  of  dry  vegetable  matter ; 
case  of  the  seed  just  beginning  to  glaze,  463.8 
f  vegetable  matter  are  found  in  one  ton,  —  a 

156.6  pounds  in  favor  of  the  more  matured 
rowth. 

et  (Penicillaria  ^picata.)  —  ^he  Plats  No.  13 
seeded  down,  May  16,  in  drills  three  feet  and 
apart.  Plat  No.  13  was  fertilized  previously 
Dunds  of  steamed  ground  bones  and  twenty 
ariate  of  potash.  Plat  No.  14  was,  as  in  the 
irs,  left  without  the  addition  of  any  manurial 

seed  germinated  in  seven  days. 
1  on  the  fertilized  Plat  No.  13  soon  took  the 
[id  general  appearance,  and  maintained  that  su- 
il  September  10,  when  the  crop  produced  ou 
s  cut  for  drying.  The  plants  upon  the  fertilized 
iceous  and  from  six  to  seven  feet  high.  They 
^n  of  heads  in  blossom  when  cut ;  whilst  those 
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grown  upon  the  unfertilized  Plat  No.  14  were  of  an 
even  height,  had  a  somewhat  yellowish  tint  of  the  foli 
and  showed,  by  the  frequent  appearance  of  heads  in  I 
som,  a  premature  termination  of  growth. 

The  foliaceous  character  of  this  plant  attracted  our  at 
tion  as  deserving  a  trial  in  our  climate.  The  plant  is 
scribed,  by  Mr.  H.  W.  Ravenel,  in  the  annual  report  of 
South  Carolina  Department  of  Agriculture  for  1885,  i 
native,  or  naturalized  annual,  summer-growing  grass  of 
State,  needing  cultivation  for  its  best  success.  *'  The  n 
ber  of  names  (Egyptian,  or  Cat  Tail,  or  Candle,  or  P 
Millet)  by  which  this  old  favorite  is  known,  proves  its  p< 
larity.  '  A  tall,  erect,  thick-stemmed  grass.  It  grow 
the  height  of  six  feet  or  more,  and  the  stalk  is  termiuj 
by  a  compact,  dense,  cylindrical  spike  resembling  a  c 
mon  cat  tail,  frequently  a  foot  or  more  in  length,  and 
inch  thick,  which  is  studded  with  the  small  obovate  set 
grains,  surrounded  at  the  base  by  an  abundance  of  sh 
coarse  hairs  or  bristles.'  On  rich  lands  it  yields  enormou 
It  repays  more  than  most  plants  for  high  manuring 
good  treatment.  The  growth  is  rapid,  and  frequent  cutti 
may  be  made  in  the  course  of  the  season,  if  always  d 
bffore  the  jointed  stalk  begins  to  run  upward  to  form  sei 
It  is  not  well  suited  for  hay,  as  the  thick,  succulent  stall 
diflBcult  to  cure  properly." 

Our  experience  confirms  these  statements.  The  fertil 
Plat  No.  13  produced  1,870  lbs.  of  dried  millet,  or  18, 
lbs.  (9^  tons)  per  acre;  and  the  unfertilized  Plat  No. 
(for  three  succeeding  years  without  manure)  produced  1, 
lbs.  of  the  air-dried  crop,  or  10,500  lbs.  (5  J  tons)  for  a  < 
responding  area. 

The  subsequent  analyses  show  the  composition  of  the  ] 
ducts  of  both  Plats  Nos.  13  and  14  in  an  advanced  s 
of  growth ;  too  far  advanced  to  be  relished  by  our  cowg 
dry  fodder,  yet  well  fitted  for  an  acceptable  ensila 
fodder. 
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AtuUyie*  of  Pearl  Millet. 
[Collected  Sept  10, 1884.] 


— 

1 

2 

1^ 

1^ 

€  ^ 

1  * 
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c, 

76.87 

77.21 

. 

23.63 

22.91 

100.00 

100.00 

PEARL  MILLET, 
d  Plat  of  the  Experiment  Station.    Collected  Sept  10, 1885.] 


onatltaenta  (In 
lbs.)  in  a  ton 
of  S,000  lbs. 
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PEARL  MILLET. 

[From  Unfertilized  Plat  of  Experiment  Station.    Collected  Sept.  10, 188i 


1 


1 


posiUon. 

Constltoents  (in 
lbs.)  In  a  ton  of 

Pounds    digesti- 
ble In  a  ton  of 
9,000  lbs. 

5^i 

m 

Moisture  at  100**  C, 

Dry  Matter,    .        .        .        . 

8.10 

9190 

162.00 

1,888.00 

7.48 

97.82 

645.06 

«. 

Analysis  of  Dry  Matter, 
Crude  Ash 

*'     Cellulose,     . 

"     Fat,      .... 

"     Protein     (Nitrogenous 
Matter),    . 
NoD-uitrogenous    Extract 

Matter,        .... 

100.00 

7.08 

84.80 

.89 

8.11 

49.62 

2,000.00 

141.60 

686.00 

17.80 

162.20 

992.40 

42 

60 
65 

100.00 

2,000  00 

749.86 

- 

The  cultivation  of  the  pearl  millet  will  be  continuec 
ing  the  coming  summer  season,  to  test  its  economical 
as  a  green  fodder  at  an  earlier  stage  of  growth. 

Greases.  —  The  character  of  the  growth  which  bad 
ually  sprung  up  in  four  Plats  No.  11,  12,  15  and  1 
apart  for  the  production  of  four  single  varieties  of  gi 
(see  Second  Report,  pp.  84  and  85),  —  orchard,  ra< 
fescus,  timothy  and  red-top,  —  rendered  a  change  of  cu 
tion  desirable.  These  grasses  had  been  seeded  down  \ 
cast,  each  separate  from  the  other,  in  May,  1884,  fc 
purpose  of  studying  their  respective  fodder  value,  et< 
great  variety  of  grasses,  and  of  other  species  of  plants 
gradually  made  their  appearance,  which  rendered  a  s( 
tion  in  the  course  of  time  impracticable.  The  unferl 
Plats  No.  12  and  16  were  in  a  worse  condition  tha 
fertilized  Plats  No.  11  and  15.  As  drill  culture  proi 
better  results,  it  was  decided  to  turn  the  sod  soon  aft< 
first  hay  crop  was  removed,  and  to  reseed  subsequen 
drills  two  feet  apart. 

The  reseeding  took  place  Aug.  26,  1885.  The  j 
grasses  looked  well  in  the  fall.     They  have  been  kept 
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SKETCH   "B. 


OBCUARD  GRASS. 

■4 

8 

•i 

& 
• 

• 

i 

MBADOW  PB9CVB. 

OBTHARD  ORAS3. 
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PBABL  MtLLBT. 

HUNGARIAN  GRASS. 
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TIMOTHY. 

1 

KBDTOP. 

TIMOTHY. 

1 

KBDTOP. 

1 
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by  means  of  a  frequent  use  of  the  cultivator  and  by 
weeding. 

The  same  course  will  be  pursued  hereafter  until  a  sui 
material  has  been  secured  for  a  comparative  examinatio 
garding  their  individual  merits,  as  well  as  the  best  sta 
growth  for  harvesting,  as  far  as  quality  and  quantity  o 
crop  is  concerned. 


li 


i 


I 


III. 

Fodder  Cor:^  for  the  Silo. 

The  land  used  for  the  raising  of  ensilage  corn  extc 
over  an  area  of  1.06  acres,  which  had  been  used  for 
years  for  the  production  of  grass  for  hay.  It  was  plou 
and  properly  prepared,  early  in  the  season,  and  manured 
from  ten  to  twelve  loads  of  barnyard  manure,  8upplem< 
by  three  hundred  and  fifty  pounds  of  ground  bones  anc 
hundred  pounds  of  high-grade  potash  compounds. 

This  course  of  manuring  was  adopted  merely  for  the 
pose  of  turning  material  on  hand  to  good  account.  The 
was  to  be  laid  down  again  into  grass  after  harvestinj 
corn. 

The  latter  (Clark  variety)  was  planted  May  28,  in 
three  feet  and  three  inches  apart.  From  six  to  eight  ke 
were  dropped  into  spots  from  twelve  to  fourteen  ii 
apart;  and  the  young  plants  subsequently  thinned  oi 
permit  good  development  of  every  plant.  The  seed 
proved  to  be  good,  and  the  crop  was  ultimately  in  everj 
a  success.  The  young  corn  was  kept  clean  from  wee* 
means  of  a  cultivator  until  July  11,  when  the  whole 
was  seeded  down  into  grass,  using  one-half  of  one  busl 
timothy  and  one  bushel  of  red-top.  Some  parts  of  the 
had  to  be  reseeded  after  the  corn  was  removed,  on  ac« 
of  a  localized  dense  growth  of  the  latter,  which  prev 
the  grass  seed  from  coming  up  in  a  satisfactory  degree. 

The  corn  fodder,  when  cut  for  the  silo,  September  3  a 
began  to  acquire  a  slightly  yellowish  tint  along  the  oi 
of  the  field,  yet  was  still  green  and  succulent  in  the  ini 
parts  ;  the  kernels  were  soft,  their  contenfb  somewhat  n 
and  their  outside  just  beginning  to  glaze.     This  conditi 
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,  as  has  been  shown  on  previous  occasions, 
I  for  the  production  of  corn  ensilage.     The 


Per  Cent. 
.     70.81 

.    29.19 


100.00 


'6.  —  Two  silos  of  a  corresponding  size,  five 
,  inside  measure,  and  eleven  feet  deep,  were 
^riment.  In  both  instances  the  corn  was  cut 
Q  one  and  one-quarter  to  one  and  one-half 
hey  were,  however,  filled  in  a  difierent  way. 
the  west  side  was  filled  to  a  depth  of  from 
it,  as  fast  as  the  cut  corn  could  be  supplied 
wn.  As  soon  as  the  amount  of  corn  assigned 
5  tons)  was  filled  in,  the  surface  was  carefully 
irred  paper  and  tight-fitting  boards,  and  at 
3wn  with  twenty-five  barrels  of  sand.  A 
tering  thermometer  was  safely  buried  at  a 
two  feet  in  the  mass,  to  record  the  highest 
ich  the  latter  would  reach  during  the  time  of 

closed. 

le  east  side  was,  September  4,  loosely  filled 
lirds   of  its  height,  and   the   mass   merely 

treading  it  down.     It  was  left  in  this  con- 
lovering,  until  September  7,  at  8  o'clock  a.m. 

had  settled  from  eighteen  to  twenty-four 
r  of  acetic  acid  became  slightly  perceptible, 

of  cornstalk,  although  sweet  to  the  taste, 
reaction  to  the  litmus  paper. 

mperature  at  6  inches  depth,  132°,  144°,  138°     -    F. 


"  12 

U                    kt 

147°,  146°,  147°     -    F. 

"  18 

U                      it 

140°,     -        -       -    F. 

"    6      * 

4                      14 

129°,  134°,  147°,  131°  F. 

"  12      * 

%                     44 

136°,  145°,  131°,  147° F. 

u    6      . 

t                       44 

129°,14l°,138M13°F. 

"  12 

4                      44 

14l°,14.')°,145°     -    F. 

"  24 

4                       44 

136.6°,     -       -        -    F. 

"  80 

14                       44 

114°,     -       -        -    F. 

"  36 

44                       44 

107°,    -       -        -    F. 
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As  the  temperature  remained  practically  at  a  sta 
the  filling  in  of  more  fresh-cut  corn  was  resumed,  j 
silo  completely,  yet  loosely,  filled  September  8.  j 
imum  registering  thermometer  was  buried  in  the  m 
depth  of  two  feet  from  the  surface,  and  light  boards 
laid  upon  the  top. 


H 


Sept.  10,  8  A.M.  Temperatnre  at   6  inches  depth,  122'=>,  123°, 

"     10,  8  A.M.  "            "  12       ••          "       129°,  127° 

"     10,  4  P.M.  "             "6       "  •       "       118°,  130°, 

"     10,  4  P.M.  "            "  12       "          "       120°,  127°, 

The  mass  had  now  settled  eighteen  inches. 

Sept.  11,  8  A.M.  Temperature  at   6  inches  depth,  127°,  131° 

«     11.  8  A.M.  ••             "  12       "          "       127°,  129° 

"     12,  8  A.M.  "             "    6       "          "        126°,  131° 

"     12,  8  A.M.  "             "12       "          "        122°,  132^ 

The  mass  had  settled  from  twenty-four  to  thirty 
The  temperature  remained  practically  the  same ;  tl 
was  covered  carefully  with  tarred  paper  and  tigh 
boards,  in  the  same  manner  as  in  case  of  the  fii*st  s 
subsequently  pressed  down  with  twenty-five  barrels  c 
September  12.  This  silo  contained  eight  tons  of  gre 
fodder. 

The  temperature  observations  above  recorded  were 
difierent  parts  of  the  silo ;  they  show  that  it  is  quite 
to  secure  a  desirable  uniform  temperature  within  tl 
in  all  parts  of  the  silo,  at  the  same  depth  and  at  t 
time. 

A  description  of  the  quality  of  the  ensilage  fro 
silos,  with  a  record  of  highest  temperatures  attained 
cases,  after  closing  the  silos,  will  be  published  here 
the  bulletins  of  the  Station,  as  soon  as  the  silos  are 
for  use. 

It  is  proposed  to  compare,  during  the  present 
season,  the  feeding  efiect  and  economy  of  a  good  co 
lage  with  that  of  a  good  root  crop. 
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IV. 

Concerning  the  Adaptation  of  some 
FoDDEB  Crops  new  to  our  Section  of 

iY. 

reports  has  already  been  urged  the  desir- 
ucing  into  our  agricultural  industry  a  greater 
ier  plants,  to  supplement  and  increase  the 
(tures  and  meadows,  and  of  the  com  in  its 
3  a  fodder  article. 

terest  so  generally  manifested  in  later  years 
\  of  the  silo  is  but  a  strong  expression  in 
iw  taken  in  this  matter.  Every  progressive 
es  the  present  condition  of  our  fodder  supply, 
nomical  support  of  a  fair  proportion  of  live 
erest  of  a  remunerative  farm  management,  is 
hether  this  result  can  be  obtained  in  a  satis- 

by  increasing  the  production  of  one  crop, 
>8t  promising  one  in  our  section,  is  open  to 

To  raise  corn  for  the  silo  has,  no  doubt, 
^es  afforded  a  temporary  relief,  and  thus  not 
oved  a  valuable  helpmate  in  compounding 
liet  for  cattle. 

in  a  mixed  farm  management,  merely  the 
-producing  fitness  of  the  soil  under  cultiva- 
r  be  said  in  favor  of  the  endeavor  to  increase 
3d  to  the  production  of  corn  fodder,  and  to 
oduct  in  a  palatable  condition  for  cattle  feed, 
;  for  the  Indian  corn  stands  in  the  front  rank 
lants,  as  far  as  the  annual  production  of  vege- 
concenied. 

it,  however,  must  be  our  judgment,  when  we 
rious  consequences  of  a  too  frequent  raising 
>p  upon  the  same  soil,  on  the  future  product- 
latter  ;  or  when  we  keep  in  mind  the  fact  that 
lor  any  other  agricultural  plant,  furnishes  a 
3  of  fodder  in  all  cases. 

ly  in  farm  practice  requires  that  we  should 
rm  crops  in  such  an  order  of  succession  that 


H: 


h- 


IM  f 


Digitized  by 


Qoogle 


62  AGRICULTURAL  EXPERIMENT  STATION. 

the  natural  resources  of  the  soil  and  of  the  air  may  be  i 
to  account,  as  far  as  practicable,  to  their  full  extent 
the  other  hand,  each  single  article  of  fodder  needs  si 
menting  with  reference  to  the  particular  wants  of  the  v 
kinds,  ages  and  functions  of  the  animals  kept  on  the 
in  the  interest  of  the  highest  remunerative  return. 

Some  fodder  crops  prosper  on  one  kind  of  soil, 
upon  another.  To  procure  the  largest  amount  of  va 
vegetable  matter  at  the  lowest  expense  is,  then,  onlj 
sible  when  perfectly  safe  crops,  as  fair  as  climate  and  s( 
concerned,  are  selected.  It  is  the  ultimate  object  ol 
vious  and  present  statements  made  under  the  headi 
this  chapter,  to  assist  in  selecting,  for  local  trials,  si 
fodder  plants  of  well  established  reputation  in  other  se 
of  our  country,  as  well  as  of  Europe.  (See  Secon 
port,  pp.  89-100.) 

Iforse  Bean  (  Vicia  Fdba.  L.).  —  Some  of  the  char 
istics  of  this  valuable  plant  have  been  described  in  tl 
annual  report  (pages  97-100).  The  analyses  of  the  mi 
plant —  straw  and  beans  —  were  published  on  that  occ 
During  the  past  season  their  fitness  for  a  mixed  foddei 
barley  and  oats,  has  been  tested,  and  also  their  appli 
as  a  green  manure. 

The  field,  .98  of  an  acre  in  size,  which  had  been  occ 
during  the  past  years  by  a  variety  of  leguminous  plani 
some  roots,  was  ploughed  April  21st,  and  manured  \ 
mixture  of  steamed  ground  bones  and  muriate  of  pota 
the  rate  of  six  hundred  pounds  of  the  former  and  two 
dred  pounds  of  the  latter  per  acre.  The  fertilizer 
applied  broadcast  and  incorporated  by  the  harrow. 

The  field  was  subsequently  subdivided  into  two 
parts,  .49  of  an  acre  each  in  size.  One  part  served  f< 
production  of  a  mixed  crop  of  horse  bean  and  oats,  ai 
other  for  that  of  horse  bean  and  barley.  The  crops  r 
iug  were  to  be  cut  at  blooming,  and  were  destined  to 
as  a  fodder  constituent  in  future  feeding  experiments. 

Horse  Bean  and  Oats.  —  Two  bushels  of  oats  and  tw 
four  quarts  of  horse  beans  were  sown  broadcast,  April 
and  harrowed  under.     Both  seeds  came  up  quite  evenl; 
began  blooming  about  June  12th,  or  within  from  fort, 
to  fifty  days  from  the  day  of  seeding. 
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as  cut  before  the  oats  were  fully  matured, 
B  yield  amounted  to  2,800  pounds,  or  1.4  ton 
ling  from  15  to  18  per  cent,  of  moisture. 


hi 


n  Oals  and  Green  Horse  Bean  when  cut,  July  9, 1885. 


OaU. 

Hone  B«an. 

c,      .       .       .       .       . 

69.46 
80.65 

84.88 
16.12 

100.00 

100.00 

#«4i 


HORSE  BEAN, 
in  bloom  from  Plats  of  the  Station,  July  9,  1885.] 


1 

ft 

Constitoents  (in 
lbs.)  in  a  ton 
of  2,000  lbs. 

Sis 

t&2 

i 

0 

^ 

£ 

fr! 

^ 

"1 

84  83 

1,696.60 

. 

1 

. 

16.17 

303.40 

- 

- 

1 

100.00 

2,000.00 

- 

- 

^  Matter, 

•        ■        • 

6.76 

116.00 

. 

. 

^ 

... 

28.17 

663.40 

_ 

_ 

^oi 

•        •        • 

2.31 

46.20 

30.95 

67 

Nitrogenous 

.        •        . 

16.68 

333.60 

236.86 

71 

Extract 

• 

47.09 

941.80 
2,000.00 

666.08 

60 

100.00 

832.89 

- 

^ 

matured  horse  bean,  and  of  straw  and  pods, 
rted  in  the  Second  Annual  Report,  pages  98 
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1 


HAY  OF  OATS. 
[From  Flati  of  Station,  cat  while  in  milk,  Jnlj  9,  1885.] 


SI, 

Pounds    dlgost- 
ible  in  a  ton 
of  3,000  lbs. 

5^ 

Moisture  at  100°  C  , 

Dry  Matter,    .... 

9.55 
90.45 

191.00 
1,809.00 

- 

Analysis  of  Dry  Matter, 
Crude  Ash,      .... 
"      Cellulose,     . 
"     Fat,      .... 
"     Protein    (Nitrogenous 
Matter),   . 
Non-nitrogenous.  Extract 
Matter,         .... 

100.00 

6.08 

34.82 

2.69 

10.89 

46.02 

100.00 

2,000.00 

121.60 

686.40 

53.80 

217.80 

920.40 

2,000.00 

24.75 
124.15 
920.40 

46 

57 

100 

1,069.30 

Some  of  the  green  crop  was  used  in  a  feeding  expe 
with  milch  cows  previous  to  the  time  of  cutting  for  hn 

Horse  Bean  and  Barley.  —  Forty-nine  one  hui 
of  an  acre  of  land,  ploughed  and  manured  in  con 
with  the  field  which  served  for  the  production  of  hon 
and  oats,  was  seeded  down  with  one  and  one-half  1 
of  barley  and  one-half  a  bushel  of  horse  bean^  5 
The  day  of  seeding  was  delayed  on  account  of  the  late 
of  the  barley.  The  advanced  season  hastened  the  grc 
both  barley  and  horse  bean.  The  latter  began  to  h\\ 
but  one  week  after  that  seeded  in  connection  with  tbi 
the  barley  was  fully  in  head  June  20.  The  crop  i 
when  the  barley  grain  was  still  in  the  milk,  July 
yielded,  when  housed,  2,900  lbs.  of  dry  fodder,  or  1,4 
containing  still  from  15  to  18  per  cent,  of  moisture  • 
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Orten  Barley  and  Oreen  Horse  Bean  when  cut,  July  P. 

B«rl«7. 

Hone  BMn. 

>°c 

67.78      • 
42.27 

84.88 
16.12 

100.00 

100.00 

HAY  OF  BARLEY. 
ej  wu  cat  July  9, 1885,  while  the  seadi  wen  in  the  milk.] 


1 

t^ 

!^ 

^^i 

i 

j! 

i  is 

*iB  ^ 

• 

l^i 

III 

^sl 

1 

P  c,     . 

10.26 

206.00 

1 

. 

89.76 

1,796.00 

- 

- 

100.00 

2,000.00 

. 

_ 

DryMaUer. 

.        •        . 

4.96 

99.00 

. 

. 

>     •        •        • 

29.12 

682.40 

. 

« 

K^ 

2.76 

66  20 

26.39 

46 

>^ 

(Nitroffenoas 

r-i 

),    .        .        . 

10.26 

206.20 

116.96 

67 

3  Extract 

.        .       • 

62.91 

1,068.20 

1,068.20 

100 

100.00 

2,000.00 

1,200.66 

} 

crop  was  fed  green  in  connection  with  a  feed- 
Qt  with  milch  cows. 
^  horse  bean,  see  above, 
mixture  of  fodder  plants  upon  one  and  the 
18  proved,  in  many  instances,  good  economy ; 
i  is  in  most  instances  larger  than  if  each  crop 
sed  by  itself.     The  practice  of  raising  some 
crops,  together  with  different  kinds  of  legu- 
3,  —  as  clover,  vetch,  beans,  peas,  etc.,  —  de- 
ious  consideration  of  our  farmers. 
3lection  of  mixed  crops  for  fodder  can  not  only 
dd,  in  the  earlier  part  of  the  summer  season,  in 
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furnishing  nutritious  green  fodder  to  the  dairy  wl 
tures  may  fail  and  green  com  fodder  fit  for  an  ecc 
consumption  cannot  yet  be  bad ;  but,  converted  at  i 
time  into  hay,  they  can  also  materially  increase  the 

valuable  winter  fodder. 

ft 

The  addition  of  foliaceous  fodder  plants  to  tho 
scanty  leaf  development  insures,  frequently,  a  succes 
latter,  when  an  exceptional  dryness  of  the  season  : 
danger  a  satisfactory  result.  A  mixture  of  clover  ai 
may  be  a  success  where  either  clover  or  grass^  aIon€ 
be  a  doubtful  crop.  They  frequently  tend  to  impn 
the  general  chemical  and  physical  condition  of  the  a 
grow  on,  and  render  it  thereby  better  fitted  for  a  su 
cultivation  of  winter  grains.  Winter  and  summer  gr 
most  frequently  cultivated  together  with  varietie8  of 
field  beans,  field  peas ;  buckwheat,  also,  frequentlj 
into  the  mixture.  The  early  harvesting  of  most  c 
mixtures  leaves  ample  time  for  the  preparation  of 
for  winter  crops. 

The  proportion  in  which  the  seeds  of  the  differer 
ought  to  be  mixed  depends  somewhat  on  the  cost  of  tl 
In  case  the  seeds  of  leguminous  plants  are  cheap,  i 
visable  to  let  the  mixture  consist  of  two-thirds  legi 
plants  to  one-third  of  cereals ;  whilst,  in  case  the  legi 
seeds  are  costly,  one-half  of  leguminous  plants  and 
of  cereal  plants.  The  scanty  supply  of  horse  be 
obliged  us  to  depart  from  the  previous  recommendat 

After  both  crops  had  been  housed,  the  field  wa*? 
ploughed,  and,  after  being  manured  with  one-half  tt 
tity  of  fertilizer  used  for  the  production  of  the  fir 
seeded  down,  broadcast,  July  16,  with  thirty-four  p< 
Hungarian  grass  seed. 

The  young  plants  made  their  appearance  July  2i 
began  to  head  out  August  5,  and  reached  the  height 
twenty  to  twenty-four  inches  September  3. 

The  crop  was  cut  for  hay  September  8 ;  it  amoi 
2,395  lbs.,  or  2,444  lbs.  of  hay  per  acre,  as  a  seco 
for  the  season. 
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HUNGARIAN  GRASS. 
(PAincuH  Germanicum.) 
a  bloom  fhnn  the  Plats  of  the  Statton,  Sept  3, 1885.] 


hi 

5^1 
1^5 

1 

•f            •            • 

74.07 
25  93 

1,481.40 
618.60 

- 

- 

' 

yMaUer, 

100.00 

2,000.00 

- 

- 

. 

7.16 

24.66 

1.01 

143.00 

493.20 

20.20 

8.48 

42 

■1 

fitrogenons 

9.38 

187.60 

112.66 

60 

Extract 

67.80 

1,166.00 

761.40 

66 

100.00 

2,000.00 

872.44 

- 

' 

md  White  Lupine  for  Green  Manuring.  —  A 
djoining  the  experimental  plats ,  represented 
fts  to  be  added  to  the  latter  to  lengthen  out 
s,  to  give  them  a  more  desirable  form  for  the 
jdy  of  crops.  The  soil  was  worn  out  by  a 
ing  of  grass  for  hay ;  the  annual  yield  of  the 

off  to  one-half  a  ton  per  acre,  and  the  last 
3d  prematurely.  No  manurial  matter  could 
i  soil  in  consideration  of  the  purpose  it  was 
er.    To  let  it  lay  idle  until  it  was  best  to  sow 

for  experimental  purposes  was  thought  not 

t  condition  of  the  soil  suggested  the  idea  to 
h  some  leguminous  plants,  reputed  for  their 
)en  manures,  and  to  prepare  the  land,  in  this 
drill  culture,  for  its  future  work.  To  accom- 
the  grass  land,  .64  of  an  acre  in  size,  was 
g  the  first  week  of  May,  and  the  soil  subse- 
^hly  broken  up  by  the  wheel  harrow.  One- 
[  was  planted  May  16,  in  drills  three  feet  and 
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three  inches  apart,  with  horse  beans ;  and  the  otl 
white  lupine.  The  seeds  used,  in  both  instances,  ^ 
tained  from  our  previous  experiments  with  these 
they  proved  very  satisfactory.  Both  plants  ^ — hoi 
and  white  lupine  —  are  hardy  and  mature  well  in  ou] 
of  the  country. 

The  fields  were  kept  clean  from  weeds  by  frequei 
the  cultivator.  The  horse  bean  began  to  bloom  du 
first  week  of  July,  and  had  already  attained,  Jul 
height  of  from  twenty-four  to  thirty  inches.  The  luj 
at  that  time  only  reached  a  height  of  eighteen  incl 
showed  no  sign  of  blossoms. 

Both  crops  looked  remarkably  well,  and  had  atl 
height  of  about  three  feet  July  22,  when  they  were  p 
under. 

A  part  of  the  field  not  needed  for  the  enlaigemen 
experimental  plats  was  subsequently  laid  down  in 
red-top  and  herdsgrass  —  August  20  ;  it  proved  at  t 
of  the  season  to  be  one  of  the  best  appearing  gra^s 

the  ground. 

Aih  Analysis  of  Horse  Bean, 
[CoUected  July  10, 1885,  when  in  bloom.} 

Moisture  at  \W  C, ,        . 

Dry  Matter, 

Ash  Constituents  in  Dry  Matter . 

Potassium  oxide, ., 

Sodium  oxide, , 

Calcium  oxide, .  . 

Magnesium  oxide, 

Ferric  oxide, 

Phosphoric  acid,  . , 

Insoluble  matter, i 

Analyses  of  matured  horse  bean,  and  of  straw  an 
have  been  reported  in  Second  Annual  Report  ^  pagei 
99.     For  analysis  of  horse  bean  in  bloom,  see  above 

White  Lupine  (Lupinus  cUbus), 
[Collected  when  in  bloom  from  Experimental  Plats  of  the  Statioui 

Moisture  at  100°  C,       ......  . 

Dry  Matter, ,        . 
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Analysis  of  Dry  MaUer, 

Pweent. 

5.0S 

81.18 

2.41 

>genoa8  Matter), 18.71 

tract  Matter, 42.67 

100.00 

Par  eent. 

1.78 

68 

3.07 

73 

17 

36 

90 

occurrence  of  a  natural  dense  growth  of  a 
did  lupine,  on  sandy,  unimproved,  unpro- 
>ng  the  Connecticut  Biver,  suggested  the 
le  above  described  improved  variety  as  a 
r  the  reclamation  of  abandoned  farm  lands 
stricts. 

>ine  enjoys  a  high  reputation  as  a  green 
light,  dry,  sandy  soil.  The  first  season 
for  raising  seeds ;  and  the  second  for  test- 
green  manure. 

If  a).  —  Two  varieties  of  this  well-known 
Tedicago  sativa  and  Medicago  media  —  were 
'  the  preceding  year.  Both  were  seeded 
t  the  same  time ;  they  came  up  quite  evenly, 
or  sand  luzeme  soon,  however,  took  the 
)roduced  fair  crops. 

«ed  well  through  a  severe  winter.  As  the 
)ul  growth  rendered  the  continuation  of  the 
ibtful  benefit,  it  has  been  decided  to  repeat 
ing  in  drills  to  secure  a  better  chance  for 


ft' 


^\\ 


Digitized  by  VjOOQ|C    .     ' 


70  AGRICULTDRAL  EXPERIMENT  STATION 


li 


LUZERNE. 

(AUAUTA;  MeDIOAGO  iATIVA*) 

[Collected,  wbeti  just  beginning  to  bloom,  fh^m  Pl&U  of  Ibe  Stuthon,  Jd 


1 
U 

§1 
f-l 

1^^    ! 

II 

ill 

mi    ^ 

1' 

MoiBture  at  100°  C.^ 

Dry  Matter 

16.00 
84.00 

320.00 
1,680.00 

« 

Analysis  of  Dry  Mailer, 

Crude  Ash 

»      Celluloae,     . 

"      Fftt 

"      Protein     (Nitrogenoua 
Matter),    . 
Non-mtrogenous     Extract 
Matter,        .       .       ,       . 

100.00 

10.45 

25.42 

2.50 

16.34 

45.29 

2,000.00 

209.00 

608.40 

50.00 

326.80 

905.80 

203.36 
19.50 

251.64 

588.77 

1^ 

3 

7^ 
6< 

100.00 

2,000.00 

1,063,27  i 

The  greeo  material  contained  77  parts  of  moiatun 
parts  of  vegetable  matter.  The  sample  for  anab 
taken  from  the  first  growth,  when  in  blos8om>  T 
position  of  tlie  Luzerne  hay  compares  fayorablj  witl 
a  first-class  hay  of  red  clover  in  blossom.  The  pas 
has  tested  severely  the  adaptation  of  this  valaablc 
plant  to  our  climate-  The  plant  is  noted  for  its  resis 
drought,  wherever  ita  extensive  root  system  freely  d 
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SAND  LUZERNE. 

(MSDICAGO  MEDIA.) 
om  the  Flats  of  the  Station ;  colleeted  in  bloom,  1884.] 


SI  . 

1 

1 

0<^  c. 

8.80 
91.20 

176.00 
1,824.00 

. 

- 

\ 

r  Dry  Matter. 

Be,     .       .        . 

(Nitrogenous 
5r),    .        .        . 
>ii8     Extract 

100.00 

9.67 

21.27 

2.69 

16.26 

60.31 

2,000.00 

191.40 

426.40 

61.80 

326.20 

1,006.20 

170.16 
20.20 

260.40 

664.03 

40 
39 

77 

66 

100.00 

2,000.00 

1,094.79 

- 

^ 

etjy  on  the  whole,  gave  better  results  than  the 

1  (Dolichos). — Experiments  with  two  promi- 
ies  —  Clay  and  Whippoorwill  —  have  been  de- 
lie  preceding  annual  report.  The  valuable  qual- 
e  plants,  as  a  green  manure,  as  a  green  fodder, 
efficient  means,  if  cultivated  in  drills,  to  keep 
i,  has  also  been  alluded  to  in  that  connection. 
»wing  varieties  of  seeds  of  peas  were  secured , 
past  season,  from  North  Carolina  and  Mississippi, 
May  27th  and  June  6th,  to  continue  our  obser- 
irding  their  respective  merits :  — 

Cow  Pea  (Whippoorwill  variety). 
Cow  Pea  (Clay  variety). 
Black  Stock  Pea. 
Conch  Pea. 
Chinese  Prolific  Pea. 
Rice  Pea. 

up  well  and  sent  out  runners  by  August  5th  ; 
em  branched  out   subsequently,  profusely,  and 
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represented,  September  21st,  a  dense  green  mass  from 
and  a  half  to  three  feet  high,  with  runners  frequently 
five  to  six  feet  long.     Most  of  them  were,  at  that  perio 
full  blossom,  and  some  matured  subsequently  a  few  pod 

The  Clay  and  Whippoorwill  seemed,  on  the  whole, 
us,  the  leading  varieties ;  all  varieties  suffered  severely 
the  first  frost,  October  8th.     They  were  relished  as  fo 
by  cows,  in  the  green  as  well  as  the  dried  state. 

Experiments  in  this  direction  will  be  continued.     A 
ety  maturing  three  weeks  earlier  has  been  promised  ; 
friend  in  North  Carolina  for  the  coming  season. 

Three  analyses  of  Cow  Peas,  raised  on  another  occaf 
will  be  found  in  the  Second  Annual  Report,  pages  91-91 

Aside  from  the  previously  described  observations,  i 
interesting  facts  have  been  obtained  during  the  past  se 
with  regard  to  the  cultivation  of  Vetches  (  Vida  9cUi 
Serradella  {Omithopus  aativuSy  Brot.),  Saintfoin  or 
parsette  (Onobrychis  sativa)^  Blue  and  Yellow  Luj 
Evergreen  Millet  (Denver,  Colorado),  Summer  Eape 
Winter  Rape  (Brassioa  napus). 


Experiments  with  Potatoes. 

Yab.:  Beautt  of  ELsbbon. 

The  arrangement  of  the  field,  the  mode  of  manuring, 
the  variety  of  potatoes  raised  have  been  the  same  as  in 
preceding  season.  (See  Second  Annual  Report,  pp.  87-1 
The  three  plats  set  aside  for  the  experiment,  each  one- 
of  an  acre  in  size,  were  prepared  for  the  experiment, 
planted  April  27th.  Plat  No.  1  received,  as  fertilizer,  th 
pounds  of  muriate  of  potash  and  one  hundred  and  ih 
pounds  of  steamed  fine-ground  bones ;  Plat  No.  2  recei 
no  fertilizer;  Plat  No.  3  was  fertilized  with  fifty-e 
pounds  of  potassa-magnesia  sulphate  and  one  hunc 
and  twenty  pounds  of  fine-ground  bones.  The  rows  ^ 
three  feet  and  three  inches  apart,  and  the  seed  petal 
dropped  from  eighteen  to  twenty-four  inches  in  the  ro 
One-half  of  each  plat  was  planted  with  medium-sized  wl 
potatoes ;  one-half  with  half  a  potato  in  the  spot. 
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y  crop  was  hoed  June  9th.  The  difference  in 
Qce  of  the  plats  was  quite  marked,  July  24th ; 
>•  1)  with  muriate  of  potash  had  the  largest 
looked  darker  green  than  the  remainder;  that 
sulphate  (No.  3)  looked  next  best.  A  blight 
s,  which  showed  itself  during  the  first  week  of 
ainated  prematurely  the  experiment ;  the  vines 
its  died  soon  after.  The  crop  was  harvei^ted 
,  with  the  following  results :  — 

Plat  No.  1. 


). 

FertniswAppltod. 

ofaaAer«,lnFomidt. 

to. 

120  lbs.  ground  bones 
and  30  lbs.  muriate 
of  potash. 

Large. 
706 

695 

SmaU. 
270 

Total. 
1,060 

965 

1,400 

625 

2,025 

h 


I 


Plat  No.  2. 


.to. 


^  Not  Fertilized. 


Large. 
335 

255 

590 


SfnaU. 
350 

270 


620 


TotaL 
6S5 

525 


1,210 


Plat  No.  3. 


10, 


120  lbs.  of  bone  and 
58  lbs.  potassa-mag- 
nesia  sulphate. 


Large. 
605 

540 


1,145 


SmaU. 
490 

580 


1,070 


Total. 
1,095 

1,120 


2,215 


^s  from  all  the  plats  suffered  severely  from 
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Determinaiion  of  Solids  in  Potatoes. 
JULT  24. 


From  Plat 
No.l. 

From  put 
170.3. 

From 
Ho. 

Moisture  at  100°  C,    .... 
SoUd^, 

81.44 
18J^6 

79.49 
20.61 

79. 
20. 

100.00 

100.00 

100. 

August  6. 

Moisture  at  100°  C,    . 
Solids,         .        .        . 

. 

80.96 
19.04 

81.04 
18.96 

79. 
20 

100.00 

100.00 

100 

August  27. 

Moisture  at  100°  C,    .... 
SoUds, 

79.85 
20.15 

80.60 
19.40 

80 
19 

100.00 

100.00 

100 

The  large  proportion  of  small  potatoes,  unfit  for  the  i 
ket,  which  have  been  obtained  in  particular  from  Plats 
2  and  3,  show  not  less  a  pi-emature  termination  of  a  hea 
ful  condition  of  the  entire  crop,  than  the  low  percentag 
solids  in  the  potatoes  harvested.  The  normal  growth  of 
tuber  came  apparently  to  a  standstill  soon  after  the 
examination  for  solids  had  been  'made. 

A  well-matured  potato  contains  on  an  average  twei 
five  per  cent,  of  solid  matter.  What  exact  relation  ^^  blig 
and  **  scab,**  or  both,  bear  to  failure  of  the  crop,  is  a  qi 
tion  claiming  deservedly  our  serious  attention. 

Fodder  Analysis  of  Potatoes, 
[From  Plat  treated  with  Potassa-Magnesia  Sulphate.] 

Moisture  at  100"^  C, 

Solids, ! 
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AnalyaiM  of  Dry  MaUer, 


75 


ilose,        .... 
(Ether  Extract),      . 
»D  (Nitrogenous  Matter), 
BDous  Extract  Matter, 


4.6S 


1.98 

.83 

13.66 

79.00 

100.00 


resalts  confirm  the  above  expressed  view,  —  the 
vere  not  matured. 


VI. 


Experiments  with  Root  Cbops. 
portance  quite  generally  conceded  to  the  introduc- 

liberal  cultivation  of  root  crops  in  a  mixed  farm 
ent,  wherever  a  deep  soil  and  the  general  character 
mate  favors  their  normal  development,  rests  mainly 
)Dowing  consideration:  they  fiimish,  if  properly 
and  cultivated,  an  exceptionally  large  quantity  of 
vegetable  matter  fit  for  fodder  for  various  kinds  of 

stock,  competing  in  this  direction  favorably  with 
^een  fodder  crops ;  and  they  pay  well,  on  account 
etums  for  the  necessary  care  bestowed  upon  them 
^ugh  deep  cultivation  to  meet  success, 
ysical  conditions  of  the  soil,  Jiowever  favorable  they 
been  for  the  production  of  crops  of  a  similar  char- 
1  suffer,  if  year  after  year  the  same  system  of  culti- 
3arried  out.  Diversity  in  the  mechanical  treatment 
1,  and  change  of  season  for  such  treatment,  cannot 
but  affect  advantageously  its  mechanical  condition 
degree  of  its  chemical  disintegration,  promoting 
s  fitness  for  retaining  inherent  plant  food,  as  well 
rer  of  turning  to  account  atmospheric  resources  of 
wih.  The  roots  of  the  same  plants  abstract  their 
p  after  year,  from  the  same  layer  of  soil,  while  a 
f  crops  with  reference  to  a  different  root  system 

possible  to  make  all  parts  of  the  agricultural  soil 
5  in  a  desirable  succession  towards  an  economical 
n  of  the  crops  to  be  raised.  Deep-rooting  plants, 
prominent  root  crops,  for  this  reason,  deserve  a 


I 
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particular  consideration  in  the  planning  of  a  rational  systen 
of  rotation  of  crops. 

The  fodder  supplied  by  roots,  although  somewhat  peculia 
in  its  composition  when  compared  with  that  obtained  froi 
many  of  our  prominent  fodder  plants,  where  the  upper  pai 
of  the  plants  furnishes  the  main  bulk,  may,  neverthelese 
swerve  as  a  very  valuable  constituent  in  the  diet  of  variou 
kinds  of  farm  live  stock,  when  properly  supplemented  by  oi 
cakes,  grain,  bran,  hay,  etc. 

The  various  kinds  of  roots  usually  raised  on  farms  fo 
feeding  purposes,  differ  essentially  in  regard  to  the  amoun 
of  dry  vegetable  matter  they  contain.  Turnips  contain  froi 
7  to  8  per  cent. ;  ordinary  mangolds  from  11  to  12  percent, 
improved  varieties  of  beet  roots,  like  Lane's,  from  15  t 
16  per  cent. ;  good  carrots  from  15  to  16  per  cent. ;  a  goo< 
sugar  beet  from  18  to  20  per  cent,  of  solids ;  or,  in  othe 
words,  one  ton  of  an  improved  variety  of  ordinary  suga 
beets  is  equal  to  from  two  to  two  and  one-half  tons  of  ordi 
nary  turnips,  as  far  as  the  amount  of  dry  vegetable  matte 
IS  concerned. 

Modes  of  cultivation  and  of  manuring  exert  a  decided  in 
fluence,  in  this  direction,  on  the  composition  of  the  roots 
Large  roots  of  the  same  variety  contain  quite  frequently  lesi 
solid  matter  than  the  smaller  ones.  Close  cultivation  in  thi 
rows,  in  connection  with  the  use  of  well-decayed  manuria 
matter  as  fertilizer,  tends  to  produce  good  results. 

The  difference  in  the  amount  of  solids,  as  far  as  each  kin< 
of  root  is  concerned,  is  otherwise  due,  in  the  majority  o 
crises,  to  a  more  or  less  perfect  maturity.  A  liberal  manuring 
with  potash  and  nitrogen,  in  connection  with  a  scanty  supply 
of  phosphoric  acid,  is  frequently  the  cause  of  immaturec 
roots  at  the  ordinary  harvest  time. 

To  raise  roots  the  second  year,  after  a  liberal  application  oi 
civarse  barnyard  manure,  or  the  turning  over  of  grass  lands, 
with  the  assistance  of  some  commercial  phosphatic  fertilize] 
in  the  interest  of  a  timely  maturity,  is  highly  recommende<] 
by  practical  cultivators  of  sugar  beets.  To  stimulate  in  the 
roots  the  production  of  the  largest  possible  amount  of  sugai 
and  starch  must  be  the  object  of  the  cultivator,  for  these  two 
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its  of  roots  control y  more  than  any  other  one,  their 
1  solids. 

►ts  which  served  for  our  analyses  were  raised  under 
nditions,  upon  a  loamy  soil,  in  a  fair  state  of  culti- 
p  the  purpose  of  comparing  their  composition, 
ount  of  nitrogenous  matter  stated  in  the  analyses 
y  case,  obtained  by  multiplying  the  nitrogen  found 
)d  vegetable  matter  by  6.25.  This  course  has  been 
)  enable  a  comparison  with  analyses  of  roots  made 
s  years  ;  for  this  reason  no  nutritive  ratio  has  been 
loot  crops  are  known  to  contain,  on  an  average, 
)  45  per  cent,  of  their  nitrogen  in  other  forms  than 
bstances. 


»>ii  I 


Examination  of  Sugar  Beets. 

VlLMORDf. 


ill 


0  lb.  13|  oz. 

1  lb.  df  oz 
0  lb.  10  oz. 
0  lb.  15^  oz. 
0  lb.  \^  oz. 


1? 


l.OoO 

1.060 

1.060 

Not 

1.060 


12° 

16° 
taken, 
14.7° 


I 
I 


24°  C. 

21.6°  C. 

21.°  C. 

19°  C. 


ail 

sis 


8.19% 
12.04% 
12.41% 
13.30% 

12.40% 


I 


86.36 
84.26 
83.66 
80.47 
84.11 


14.66 
16.76 
16.46 
19.63 
16.89 


Mi 


l>'l| 
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Fodder  Analyses  of  VUmorin  Sugar  Beets. 

M«.  S. 

No-S. 

M*.  4. 

H«. 

Moisture  at  100^  C,       .        .        . 

84.25 

83.66 

80.47 

85 

Dry  Matter, 

16.76 

16.46 

19.63 

14 

100.00 

100.00 

100.00 

IOC 

Analysis  of  Dry  MaUer. 

Crude  Ash, 

4.66 

4.63 

3.86 

4 

"     Cellulose,    .... 

6.98 

6.76 

6.46 

t 

"     Fat, 

.64 

.68 

.68 

"     Protein  (Nitrogenous  Mat- 
ter),        .... 

12.98 

10.14 

16.18 

11 

Non-nitrogenousJEztract  Matter, . 

74.76 

77.90 

72.79 

7J 

100.00 

100.00 

100.00 

10( 

The  low  percentage  of  sugar  noticed  in  some  of  the  yi 
ties  is  evidently  more  due  to  an  unfavorable  condition  of 
soil  than  the  seeds. 

Lane's  Improved  Sdoab  Beet. 

Weight  of  Root  below  Leaf  Marks, 1  lb.  9| 

Specific  Gravity  of  Juice, 1 .060. 

Density :  Brix  Saccharometer, 16.6° 

Temperature, 26°  C. 

Sugar  in  Juice  as  indicated  by  Polariscope,         .        .        .  11.97% 

Moisture  at  100°  C, •    .  83.67% 

Dry  Miitter, 16.43 

Fodder  Analysis  of  Lane's  Improved  Sugar  Beet. 

Moisture  at  100°  C 83.67  per 

Dry  Matter, 16.43 

100.00 
Analysis  of  Dry  Matter, 

Crude  Ash, 3.57  per 

♦»     Cellulose, 6.27 

'•     Fat .83 

"     Protein  (Nitrogenous  Matter),  ....  17.44 

Non-nitrogenous  Extract  Matter,  .        .  .  72  89 

100.00 
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Yellow  Globs  Mangold. 

loot  below  Leaf  Marks, 1  lb.  1  oz. 

ivity  of  Juice, 1.086 

rix  Saccharometer, 9.9^ 

■e, 26°  C. 

lice  as  indicated  by  Polariscope,         .        .  6.47  per  cent 

100°  C, 88.27       " 

11.78       " 

Fodder  Analysis  of  Telhw  Olobe  Mangold. 

100°  C, 88.27  percent. 

11.78       •* 

100.00       " 
Analysis  of  Dry  Matter, 

7.83  per  cent 

ilose, 7.08  •• 

78  " 

nn  (Nitrogenous  Matter),  ....        12.84  " 

3nou8  Extract  Matter, 71.62  ** 

100.00       " 
SouTHEBN  Prize  Turnips. 
3d  sent  on  by  Department  of  Agricalture,  Washington,  D.  C] 

loot  below  Leaf  Marks, 0  lb     11}  oz. 

-ose),  Fehling^s  test, 4.42  per  cent. 

rose)  afler  inversion, 4.43       *^ 

100°  C, 91.77 

8.23       " 

ots  emitted  a  strong  odor  similar  to  that  of  horse 
The  fresh  root  contained  sulphur  equal  to  .07  per 
ulphuric  acid. 

Fodder  Analysis  of  Southern  Prize  Turnip. 

tlOO°C., 91.77  percent. 

, 8.23       " 

100.00       " 
Analysis  of  Dry  Matter. 

7.86  per  cent. 

ilose, 10.12       •* 

1.74 

3ln  (Nitrogenous  Matter),    ....  9.67 

enous  Extract  Matter, 70.62       •• 

100.00 
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FoDDEB  Analysis  of  Carrots.    (Danvers.) 
[From  Sxperiment  Station  Farm,  Oct  21, 1886.] 

Moisture  at  100°  C, 37  ^g  p^ 

Dry  Matter, 12.62 

100.00 
Analysis  of  Dry  MaUer. 
Crude  Ash, 4.92  pe 


"     Cellulose, 

"     Fat, 

"     Protein  (Nitrogenous  Matter), 
Non-nitrogenous  Extract  Matter, 


7.66 

394 

9.63 

73.96 

100.00 


Large  Carrot. 
[From  the  same  Field.] 

Moisture  at  100°  C, 83,26  per 

Dry  Matter, 11J5     » 


Small  Carrot. 


100.00     - 


[From  the  same  Field.] 

Moisture  at  100°  C, 85.72  per 

Dry  Matter, 13.28     " 


100.00     " 


vn. 

Miscellaneous  Field  Observations. 
HAY 

[From  Station  Fields,  1885.] 


II 

Conitltuenti  (In 
lbs.)  In  a  Ton 
of  2,000. 

3  ^ 
II    . 

s 

Moisture  at  100°  C, 

Dry  Matter,    .... 

8.30 
91.70 

166.00 
1^34.00 

- 

- 

Analysis  of  Dry  MatUr. 

Crude  Ash,      .... 

"     Cellulose,     . 

"     Fat,      .... 

"     Protein    (Nitrogenous 

Matter,)    . 

Non-nitrogenous   Extract 

Matter,        .... 

100.00 

6.12 

30.19 

2.66 

9.76 

61.39 

2,000.00 

122.40 

603.80 

61.00 

196.00 

1,027.80 

360.20 
23.46 

111.16 

647.61 

68 
46 

67 

63 

< 

100.00 

2.000.00 

1,132.32 

~  . 
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••TOPOVER  CORN.'' 
[From  Fields  of  Experiment  Station,  1885.] 

ontained  eight  rows  of  kernels.      Its  average 
inches,  and  its  average  weight  6.8  ounces.     It 
J3  per  cent,  of  kernels,  and  17  per  cent,  of  cob. 
weight  of  one  kernel  was  .52  gram, 
ed  parts  contained :  — 


Cora  Storer. 

Cora 
(frlthoat  cob). 

o^c., 

26.00 
75.00 

11.65 

88.46 

fsis  of  Dry  MaUtr, 

B. 

(Niti^genons  Matter), 
IS  Extract  Matter, 

100.00 

6.12 

36.10 

249 

6  47 

48.82 

100.00 

1.47 

1.96 

6.61 

14.01 

75.95 

100.00 

100.00 

SORREL. 

(RUMEX  ACETOSELLA.) 

for  the  examination  were  collected  during  the 
me,  when  in  blossom.  The  fresh  plant  con- 
hundred  parts :  — 

Per  cent. 

'87.07 

' 11.93 

istituentfl, 1.11 

some  earthy  matter,  0.158). 

)lant  contains  no  free  volatile  acid,  — as  acetic 
he  strong  acid  reaction  and  taste  of  the  juice  of 
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the  plant  is  largely,  if  not  exclusively,  due  to  the  pi 
of  acid  combinations  of  oxalic  acid  with  the  alkalies,  ] 
and  soda. 

The  soluble  portion  of  the  ash  constituents  contai 
subsequent  substances  in  the  following  relative  j 
tions :  — 

Fe 

Potassium  oxide, .        |i 

Sodium  oxide,        .  |i 

Calcium  oxide, .4 

Magnesium  oxide, I 

Ferric  oxide, 

Phosphoric  acid, 1 

10 

The  sudden  appearance  of  this  well-knovrn  plani 
lands  which,  during  the  preceding  season,  had  l^ceu  fn 
the  objectionable  weed,  suggested  the  previou.sIy  de 
examination  into  its  chemical  composition.  A  more 
inatic  inquiry  into  the  chemical  character  and  the  hn 
many  of  our  weeds  cannot  fail  to  give  us,  here  and 
useful  information  regarding  an  intelligent  course  to 
their  chances  of  a  luxuriant  growth. 

Good  agricultural  authorities  in  Europe  stato  tfa 
variety  of  sorrel  does  not  grow  upon  a  calcureous  » 
thrives  upon  a  sandy  soil  of  a  medium  stale  of  ft 
They  recommend  a  liberal  application  of  lime  or  noaj 
effective  remedy  to  check  its  growth.  Judgiu^  fn 
predominance  of  lime  in  the  mineral  constituents  of  i 
rel,  as  shown  by  the  above  analysis,  it  seems  that  th< 
beneficial  action  of  lime  and  marl,  if  true,  has  to  b©  n 
to  their  modifying  influence  on  the  physic4\l  miil  cl 
condition  of  the  soil,  and  not  to  a  deficiency  of  Uu 
special  plant  food. 

The  material  serving  for  oui*  analysis  grew  upoo 
sandy  soil. 
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[HTS  AND  GARDEN  CROPS. 


he  analyses  of  fruits  published  below  were  ob- 
>aaection  with  an  investigation  inaugurated  in 
[uire  into  the  relation  of  the  more  prominent 
stituents  of  fruit-bearing  plants,  to  the  healthful 
the  whole  plants  and  the  quality  of  their  fruits, 
ose  of  demonstrating  the  necessity  of  a  rational, 
Scient,  system  of  fertilization  on  the  garden  and 

of  communications,  of  more  or  less  general  in- 
•ding  grapes,  peaches,  currants,  apples,  etc.,  are 
previous  publications  of  the  Massachusetts  Agri- 
ege,  the  Report  of  the  Secretary  of  State  Board 
re,  and  of  the  Director  of  State  Experiment  Sta- 


.   ( 


J 


is  to  be  continued,  with  a  fair  prospect  of  im- 
irtunities  in  consequence  6f  more  favorable  finan- 
n  of  the  Station. 

rial  for  the  analyses  of  Concord  grape,  cherry 
ite  currants,  blackberries,  raspberries,  and  Lom- 
was  obtained  from  one  and  the  same  plat  of  the 
1  field,  in  a  moderately  good  state  of  cultivation, 
3ral  years  without  the  application  of  any  special 
mures.  The  blueberries  were  collected  in  the 
^herst,  from  a  soil  largely  of  granitic  origin, 
d  for  the  examination  of  apples — juice  and 
jne  from  outside  sources,  as  specified  in  each  case. 

Concord  Grape. 
[From  Experimental  Plats  on  College  Grounds.] 
Uive  Percentage  of  Essential  Ash  Constituents. 

Per  cent. 

oxide, 62.293 

xide, 16.495 

n  oxide, 1.757 

de, 1.962 

cacid, 18.491 

99.998 


i 
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Chbrrt  Currants. 

[From  Experimental  Plats  on  College  Orouuds.] 

Perc 
Moisture  at  100°  C,        .        .        .  .        .      87.70 

Dry  Matter, ...      12.30 

Ash,         . 46 

Specific  Gravity  of  Juice  at  27"  C,        .        .        .        .        1.035 

Sugar  (Glucose)  Id  Juice, 

Acid  (Tartaric)  in  Juice, 

White  Currants  (White  Orape). 
[From  Experimental  Plats  on  College  Grounds.] 

Moisture  at  100°  C, 84.82  {m 

Dry  Matter,     ...  ...  16.18 

Ash,         ...  69 

BelcUiye  Percentage  of  Essential  Ash  Constituents, 
Potassium  oxide,     ...  ...      63.81  p 

Calcium  oxide, 17.46 

Magnesium  oxide, 4.72 

Ferric  oxide, 1.47 

Phosphoric  acid 22.64 

100.00 
Raspberries  (Black  Caps). 
[From  Experimental  Plats  on  College  Groands.] 
Crude  Ash,      ...  83  to  .44  p 

Relative  Percentage  of  Essential  Ash  Constituents, 

Potassium  oxide, *      .        .        .    60.000  p 

Calcium  oxide, 19.441 

Magnesium  oxide, 9.699 

Ferric  oxide, .486 

Total  phosphoric  acid, 20.474 

lOO.OOO 
LoKBARD  Plum. 
[From  Experimental  Plats  on  College  Gromads.] 
Crude  Ash, 29  to  .36  p 

Belative  Percentage  of  EssenticU  Ash  Cqpstituents, 

Potassium  oxide, .        .    76.689  p 

Calcium  oxide, 13.261 

Magnesium  oxide, 2.165 

Ferric  oxide, .641 

Total  phosphoric  acid, 7.443 

99.999 
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Blackberries. 

[From  Experimental  Plats  on  College  Ghroundi.] 
35  to  .40  per  cent. 

aiive  Percenlage  of  Essential  Ash  Constituents. 

le, 51.424  per  cent 

17.222 

ide, 5.300        " 

1.421 

d 24.129 


utive  Percentage  of  Essential  Ash  Constituents, 

le, 81  362  per  cent. 

28.021 

ide, 9.254 

2.313 

1, 29.049 

99.999 

OBSERVATIONS  ON  APPLES. 
Juice  and  Pomace. 

Material  sent  on  from  Older  Mills. 

[From  Mixture  of  Apples.] 

October  6,  1885. 

Juice, 

r, 1.045 

20°  C. 

7.58   per  cent 

1.00 


r » 


It 


99.999 
Blueberries. 
(Matured.) 
[Collected  Jnlj  15, 1885,  near  Amherst,  Mass.]  '' 

)°C., 82.69  per  cent  ^; 

17.31        "    ,  1^ 

•ry  Matter), 14        "    '  ^ 

minoids,  0.875  per  cent.) 

Mucilagenous. 

^Tartaric), 1.27  per  cent*  t| 

r  Glucose, 9.34        •«  |i 

\  Cane  sugar, 46        "  ^ 

Dry  Matter)  4 16        "  i-    ij, 

parts  of  crude  ash  in  dry  matter  contained  2.04  parts  of  4 » 

Lrthy  material. 


i 


\i' 


#•     \ 


4 
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Pomace» 

Moisture, , 

Dry  Matter, 

October  30. 
Juice  of  Sweet  Apples, 

Specific  Gravity, L06 

Temperature, VS'-'C 

Total  Sugar, 1 1 .74  | 

Acid  (Malic), 20 

•Pomace  (Sweet  Apples), 

Moisture, 75J7 

Dry  Matter, .        .        ,      24,63 

100-00 
Acid  (Malic)  in  original  Pomace, .18  ] 

October  30. 
Juice  of  Baldunn  Apples. 

Specific  Gravity, 1 .055 

Temperature, 1&-*  C 

Total  Sugar 11J6  i 

Acid  (Malic), .^g 

Pomace  (Baldunn  Apples). 

Moisture, 8^J8 

Dry  Matter, 17,22 

100.00 
Acid  (Malic)  in  original  Pomace, J8  ] 

Pomace. 

[Colleeted  at  Mill  in  Amherst,  Mass.] 

Moisture, 85J4 

Dry  Matter, 14.46 

loaoo 

Acid  (Malic)  in  original  Pomace,  .        .        .        .  .31  ] 

Some  of  this  material  has  been  ensilaged,  and  will  be 
again,  at  the  proper  time,  later  in  the  season. 
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2.     Rhode  Island  Greening. 

[All  Obtained  Arom  the  same  tree,  at  Amherst.] 

OCTOBBR  6, 1885. 

Juice, 

by, 1.045 

17.6C  C. 

6.56  per  cent. 

1.25 

Pomace. 

69.49 

30.51 

100.00 
October  28. 
Juice, 

ty,    .               1.05 

23.5°  C. 

9.44  per  cent. 

1.01 

Pomace, 

78.95 

,  21.05 

100.00 
December  2. 
Juice. 

ity, 1.05 

22°  C. 

11.58  per  cent. 

.  .86        " 

Pomace. 

78.22 

21.78 

100.00 

in  original  Pom.ace,         ....  .69  per  cent 

December  12. 
f  Jaice  pressed  out  by  hand  pressure, 

ting, 50.43  per  cent. 

Bd  Moisture, 83.67 

Dry  Matter, .        .                        .  16.33 

100.00 


i 
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The  juice  for  the  above  analyses  of  Rhode  Island  ( 
ings  (2)  was  obtained  by  means  of  a  hand  press. 

Apple  Juice.  —  The  above  stated  analyses  of  the  ji 
in  particular  those  under  the  heading  (2)  Rhode 
Greening  —  were  made  to  show  the  influence  of  the  s 
maturity  of  the  apples  turned  to  account  on  the  comp< 
of  the  juice,  and  consequently  on  that  of  the  articles 
factured  from  it,  —  cider  and  vinegar. 

The  apples  in  the  above  stated  case  were  all  takei 
the  tree  on  the  same  day,  Oct.  6,  1885,  and  part  ol 
wrapped  in  paper  and  put  into  close  drawers  in  a  cool 
to  be  kept  for  later  tests.  These  analytical  results  cc 
with  those  obtained  on  a  previous  occasion. 

Baldwin  Apple. 


1877. 

Amount  of  Dry 
Matter  left  at 
lOO*  to  HO-  C. 

Amount  of  MoUt- 
ure  left  at  100* 
to  1J0»  C. 

Spedflc  Gravity 
of  Jalce  at  12° 
tolS^C. 

Pemni 
Sugar 

Sept.  1,       . 
Oct.  9, 
Nov  27,     . 

20.14 

19.66 

79.86 
80.34 

1.055 
1.065 
1.075 

8 

6 

IC 

These  three  samples  were  taken  from  the  tree  on  th 
stated,  and  tested  without  delay. 


Rhode  Island  Greening. 


1877. 

Amount  of  Dry 
Matter  left  at 

100*  to  mr  C. 

Amount  of  Moist- 
ure left  at  lOO* 
to  110*  C. 

Specific  Gravity 
of  Jnlce  at  12" 
to  W  C. 

Percent 
Sugar 

Sept.  1,      . 
Oct.  9, 
Nov.  27,     . 

20.27 
19.68 
20.25 

7973 

80.32 
79.75 

1.055 
1.066 

1.080 

3 

7 

11 

The  first  two  samples  were  tested  directly  after  they 
taken  from  the  tree.     The  third,  which  resembles  cl 
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i 


when  taken  from  the  tree,  October  9th,  was 
a  paper  and  kept  in  a  close  box ;  it  was  tested 
27th,  or  about  seven  weeks  after  being  taken 
e.  A  glance  at  the  above  results  reveals  the  fact, 
b  the  Greening  taken  from  the  tree  suffered  simi- 
in  its  composition  as  the  Baldwin  left  on  the  tree. 
«ning  of  the  grape  it  has  been  noticed  that  there 
\  the  per  cent,  of  sugar  after  its  removal  from 
ccept  by  the  evaporation  of  moisture ;  while  in 
very  marked  increase  takes  place.  This  would 
icate  that  the  starch,  which  is  always  present  in 
vas  gradually  converted  into  sugar.  (See  Ab- 
restigation,  Keport  of  Secretary  of  Massachusetts 

<}f  Agriculture  for  1879-80,  p.  365.) 
ler  the  apples  are  advanced  towards  maturity, 
gar  is  found  in  the  juice,  the  more  alcohol  can 
I  subsequently  by  fermentation,  and  ultimately 
cetic  acid  will  be  obtained  in  an  equally  well- 
legar  factory.  The  attainable  quantity  of  alco- 
cider,  and  of  acetic  acid  in  the  cider  vinegar, 
iirect  relation  to  the  percentage  of  sugar  in  the 

ariety  has  its  own  time  for  maturing  fully,  inde- 
leason,  much  advantage  may  be  gained  by  assort- 
es  before  they  are  sent  to  the  mill,  with  reference 
ition.  Neither  half-ripe  apples  nor  much  over- 
)les  are  best  for  the  mill,  to  secure  the  most  val- 
hey  are  able  to  furnish. 

mace.  —  The  samples  of  api)le  pomace  described 
reference  to  their  relative  fodder  value,  were  ob- 
anection  with  the  production  of  some  of  the  pre- 
3rted  juice  of  apples.  The  fodder  analyses  of 
es  are  accompanied  by  fodder  analyses  of  whole 
3me  instances  of  the  same  varieties  from  which 
lad  been  produced,  either  at  our  own  laboratory 
fa  hand  press,  or  by  means  of  an  ordinary  cider 
icinity  of  Amherst. 


i 
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Fodder  Analyses  of  Apple 

Pomace, 

R.  I.  OUBXINO. 

Bali 

ANALYSES  OF  DI{Y  MATTER. 

Amherat, 

Pre 

Oct.  6, 1886. 

Oct.6 

Grade  Ash, 

1.09 

1 

"     Cellulose, 

16^8 

12 

"     Fat, 

3.19 

A 

"     Protein  (Nitrogenous  Matter),  . 

6.94 

1 

Non-niti'ogenous  Extract  Matter, 

70.20 

7i 

100.00 

i 

IOC 

Fodder  Analyses  of  Whole  Apple. 


■  n 


ANALYSES  OF  DRY  MATTER. 


Crude  Ash, 

••     Cellulose,        .... 

"     Fat, 

"     Protein  (Nitrogenous  Matter), 
Non-nitrogenous  Extract  Matter, 


R.  L  Orsbkivo. 


Amherst^ 
Oct.  38, 1885. 


2.13 
7.05 

2.81 

4.57 

83.44 


100.00 


SWKB 


Pn 
Oct. 


10 


i       V 


The  value  of  apple  pomace  for  feeding  purposes  dc 
largely,  if  otherwise  in  a  good  condition,  on  the  amoi 
dry  matter  it  contains.  In  our  case  the  latter  varied, 
fresh  from  the  mill,  from  15  to  20  per  cent.,  makin; 
per  cent,  the  average  result. 

The  same  circumstance  applies  to  the  determination 
relative  fodder  value  of  the  whole  apple.  The  amoi 
dry  matter  found  in  the  whole  apples  did  not,  in  oui 
differ  essentially  from  that  found  in  the  various  pomac 
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lace  18  richer  in  nitrogenous  matter  than  the  apple 
I  it  has  been  produced.  The  money  value  of  its 
istituents  is  usually  assumed  to  be,  pound  for 
i-third  higher  than  that  of  the  whole  apple  which 
its  production. 

aatured  apple  yields,  in  a  good  mill,  from  55  to 
b.  of  juice  and  from  40  to  45  per  cent,  of  pomace, 
authorities  (E.  Wolff)  consider  the  money  value 
Ider  constituents  contained  in  good  varieties  of 
I  pears  somewhat  higher  than  that  contained  in  an 
ht  of  turnips ;  and  those  ^f  the  apple  pomace 
ose  of  sugar  beets. 

and  apple  pomace  ought  to  be  fed  in  moderate 
similar  to  those  adopted  in  case  of  root  crops,  to 
r  full  beneOt  as  an  efficient  ingredient  of  the  daily 
irious  kinds  of  farm  live  stock.  Being  deficient, 
ely  speaking,  in  nitrogenous  and  certain  saline 
s,  they  ought  to  be  liberally  supplemented  for 
:  with  wheat  shorts,  bran,  oil  cakes,  clover,  good 


'41 


•i 


een  recommended  to  sprinkle,  in  the  earlier  part 
son,  over  the  crushed,  half-matured  apple  mass, 
prized  chalk,  to  counteract  the  action  of  an  excess 
anic  acids  on  the  digestive  organs, 
f  the  pomace  has  been  ensilaged  to  study  the 
the  silo. 

rcity  of  reliable  analyses  of  our  prominent  fruit 
ivell  as  of  parasitic  vegetation,  which  at  times 
^on  them,  may  serve  as  an  excuse  for  closing  this 
bh  some  analyses  of  C.  Erdmann,  taken  from  his 
1,  **The  Inorganic  Constituents  of  Plants":  Got- 
)5. 


4iM 


It  If 


t 


Analysis  of  Apple-tree  (  Wood). 

[Collected  in  the  beginning  of  Jane.] 

Per  cent. 

:ide, 3.461 

3, 1.836 

le, 67.070 

>xide, 2.827 

iron, 1.400 
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Phosphoric  acid, 
Sulphuric  acid,  . 
Silicic  acid, 
Chlorine,    . 
Carbonic  acid,    . 
Loss  (carbon,  etc.), 


1( 


r 


Analyses  of  Mistletoe  ( Viscum  album). 

[Taken,  in  the  beginning  of  June,  ftom  an  apple-tree.] 

The  specimens  whwh  served  for  the  following  anal 
were  collected  at  the  same  time  when  the  wood  of  the  aj 
tree  upon  which  they  had  grown  was  secured  for  the  pre 
ing  analysis. 

Moisture  in  stems,   .        , 56.68  per 

Moisture  iu  leaves, 62.52 

Ash  constituents  in  stems, 1.90 

Ash  constituents  in  Reaves, 3.85 

One  hundred  parts  of  the  ash  constituents-contained : 


Potassium  oxide,  . 
Sodium  oxide. 
Calcium  oxide. 
Magnesium  oxide. 
Phosphate  of  iron, 
Phosphoric  acid,   . 
Sulphuric  acid. 
Silicic  acid,    . 
Chlorine, 
Carbonic  acid, 
Loss  (carbon,  etc.). 


Leaves. 


19.736 
4.327 

22.600 
9.335 
1.580 

16.370 

1250 

2.053 

.864 

16.800 
6.786 


100.000 


20. 

4. 
22. 

9. 

1. 
16. 

1. 

2. 

15. 

6. 

100. 
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rison  of  the  ash  constituents  of  the  leaves  and  of 
f  the  mistletoe  shows  but  a  very  slight  difference ; 
)  of  both,  compared  with  those  of  the  apple  wood 
Town  on,  show  a  marked  difference  in  potassa, 
ihoric  acid  and  magnesia.  The  ash  of  the  para- 
s  six  times  more  potassa,  five  times  more  phos- 
,  and  four  times  more  magnesia  than  that  of  the 
a  apple-tree ;  the  latter,  on  the  other  hand,  con- 
id  one- half  times  more  lime  than  the  former, 
s  influence  of  the  growth  of  the  parasite  on  the 
dition  of  the  tree  can  scarcely  be  doubted. 

Cranberry. 
imens  of  the  cranberry  which  served  for  this  test 
hed  by  parties  engaged  in  their  growth  and  de- 
Qow  the  relative  proportion  of  the  essential  ele- 
ant  food,  for  the  purpose  of  determining  what  to 
le  soil. 
)rsis  is  republished  in  consequence  of  frequent  in- 

»wing  tables  give  the  analyses  of  the  fruit  two 
harvesting.     One  hundred  air-dry  weight  parts 


1877. 

1S7S. 

atlOO°lollO°C.,  . 

89.290 
10.710 

1.026 
1.350 
2.260 

89.890 
10.110 

mts  in  Dry  Matter,  . 
)ry  Matter, 

ityof  Juiceatl6°C..      . 
in  Juice, .... 
Juice,       .... 

.179 

.160 

1.026 

1.700 

2.430 

(>r 


sugar  was  found ;  the  acid,  probably,  was  of  two 
trie  acid  or  the  acid  of  the  lemon,  and  malic  acid 
the  apple. 
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The  dried  ash  of  the  cranberries  collected  in  187 
tained :  — 

Potassium  oxide, 47.96  p 

Sodium  oxide, 6.58 

Calcium  oxide, 18.58 

Magnesium  oxide, 6.78 

Ferric  oxide, .66 

Phosphoric  acid, 14.27 


Bht^rb. 

i».iS^ 

stems  and  LeaTM. 

Roo4i 

FTMll. 

Frei 

Moisture  at  100°  C, 

91.67  per  cent. 

74.35  p 

Dry  Matter, 

8.33 

»i 

25.65 

Nitrogen  (in  Dry  Matter),     . 

.13 

(( 

.55 

Crude  Ash  (in  Dry  Matter),  . 

1.72 

it 

2.28 

Insoluble  Matter  in  Ash, 

.22 

it 

.25 

Potassium  oxide,     .                .        . 

.36 

(« 

.53 

Sodium  oxide, 

.03 

(« 

Not  detei 

Calcium  oxide. 

.34 

<c 

.50  p 

Magnesium  oxide,  . 

,13 

tc 

.16 

Phosphoric  acid. 

•02 

tt 

.06 

Ferric  oxide,   .... 

.003 

t( 

.02 

I* 


li 


•I 


Relative  proportion  of  the  essential  ash  constituents, 
ble  in  acids  :  — 


Potassium  oxide,     . 

41.37 

per  cent. 

37.92 

Sodium  oxide. 

3.39 

it 

8.84 

Calcium  oxide, 

38.62 

(1 

35.95 

Magnesium  oxide,  . 

14.50 

u 

11.40 

Phosphoric  acid. 

1.80 

(t 

4.32 

Ferric  oxide,    . 

.32 

1.57 

The  analysis  has  been  carried  out  at  the  request  of  ( 
farmers  in  the  eastern  part  of  the  State.  The  samp 
collected  from  the  fields  of  the  college  at  the  time  wh 
plant  was  blooming.  The  results  may  give  some  mor 
nite  basis  for  an  advantageous  mode  of  manuring. 

Horse  Radish. 

(COCHLEARIA    AbMOVACIA  L.  ;    MuSTARD,  FAMILY,  —  CrUCIFI 

The  examination  of  this  well-known  garden  plant  wa 
ried  on  at  the  request  of  a  farmer  in  Franklin  County, ' 
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the  preparation  of  horse  radish,  with  vinegar,  for 
The  roots  had  evidently  lost  some  of  their  orig- 
ire  by  storing,  at  the  time  of  their  examination, 
dred  parts  of  the  fresh  roots  contained  :  — 

100°  C, 76.68  per  cent. 

23.32       " 

Dry  Matter, 36       " 

Ty  Matter, 06       " 

n  Dry  Matter, 1.87       " 

le  ash  —  1.87  —  consisted  of  0.71  parts  of  insolu- 
8  matter  (including,  most  likely,  some  soil),  and 
'ts  of  soluble  mineral  constituents  of  plant  food, 
proportion  of  essential  ash  constituents,  soluble 
ilphur  and  chlorine  excluded  :  — 

)xide,  .    ' 8.24  per  cent. 

2.13 

le, 13.47 

B. 10.29 

[ide, 62.06 

cid. 8.81 

100.00 


;.ii 


j  ? 


A  contain,  besides  a  notable  amount  of  nitrogenous 
,8,  a  series  of  valuable  non- nitrogenous  substances, 
mgar,  gum,  and  organic  acids,  —  a  circumstance 
lot  fail  to  impart  to  them  a  considerable  nutritive 
il,  if  not  superior,  to  several  of  our  most  valuable 
Their  peculiarity  consists,  mainly,  in  the 
)f  some  sulphur-containing  organic  constituents 
etc.),  which  cause,  in  the  fresh  and  crushed  roots, 
;tion  of  a  sulphur-containing,  volatile  compotmd. 
resembles,  in  odor  and  taste,  the  volatile  mustard 
\nallyl).  Some  investigators  assume  their  iden- 
amount  of  this  product,  according  to  the  state- 
hood ol>8ervers,  depends  largely,  either  on  the 
aracter  of  the  soil,  or  on  the  presence  of  some 
nstituent  in  the  latter.  It  would  be  not  without 
study  the  eflfect  of  gypsum,  or  of  sulphate  of  pot- 
ipecial  fertilizer,  on  the  character  of  the  roots 
leir  presence. 


4 

I*         4 
^-       ■ 
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ANALYSES  OF  FODDER  AND  FOQ 


HAMPDEN  PROLIFIC  CORN. 
[Sent  on  for  examination  Aroro  Springfield,  Mass.l 

The  ears  contained  from  eighteen  to  twenty  rows  oi 
Dels,  were  of  a  whitish  color,  and  had  an  average  lenj 
from  9|  to  10  inches.  They  consisted  in  weight  of 
86.5  to  88.2  per  cent,  of  kernels,  and  from  21.8  to  23 
cent,  of  cobs.  The  average  weight  of  the  ears  sent  on,  ^ 
from  473.4  to  491.4  grames  (about  1  lb.)  ;  that  of  a 
kernel,  from  .39  to  .43  grames.  The  moisture  amo 
to  from  8.02  to  11.43  per  cent. 

No.  1  was  raised  upon  a  sandy  loam,  in  good  conditi 
No.  2  was  raised  upon  a  heavy  soil,  in  good  cond 
according  to  statements  made. 


Moisture  of  kernels. 
Dry  Matter,  . 


Analysis  of  Dry  Matter, 
Crude  Ash,  .... 

"      Cellulose, 

"      Fat. 

"      Protein  (Nitrogenous  Matter), 
Non-nitrogenous  Extract  Matter, 


Ho.  1. 


Vi 


11.43 
88.67 


100.00 

1.72 

2.17 

4.52 

11.86 

80.23 


100.00 


9 
10 


10 
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sis  of  this  variety  of  com  furnishes  an  additional 
>f  the  influence  of  fitness  and  condition  of  soil  on 
tion  of  one  and  the  same  kind  of  crop,  under 
itical  conditions.    The  corn  No.  2  contains  nearly 

20  per  cent.,  more  fat  and  nitrogenous  com- 
e  most  costly  constituents  —  than  sample  No.  1. 
Dn  of  the  above  stated  analytical  results,  with  ' 

of  prominent  varieties  of  corn  raised  within  the 
s  that,  as  far  as  composition  is  concerned,  the 
rolific  Com  may  be  counted  of  equal  value  with 
indard  articles.  For  details  I  refer  to  an  article 
re  Value  of  Several  Prominent  Varieties  of  East- 
Q  and  Southern  Corn,**  published  in  the  annual 
B  secretary  of  the  Massachusetts  State  Board  of 
for  1879,  pages  221-250. 
e  our  farm  crops  -well  pays,  as  a  rule,  not  less  in 
9  improvement  in  quality  than  in  the  increase  of 


T.    BLUE   JOINT    GRASS    HAY. 

(Calaxagrostis  Canadensis.) 

8  along  the  Ipswich  River;  for  the  Essex  Coanty  Agricaltnral 
Society.] 


1  ^ 

SI    . 
1  "*- 

i  7  *•* 
§3^ 

oonds    digest- 
ible In  a  ton 
of  3^)00  Ibe. 

^ 

1 

U4 

o     / 

^ 

SQ 

<-  c,      .      . 

5.90 

118.00 

\ 

94.10 

1382.00 

- 

- 

100.00 

2,000.00 

- 

_ 

Dry  Matter. 

• 

•      • 

6.20 

124.00 

. 

_ 

s 

3,       .           .           . 

28.91 

578.20 

335.36 

58 

Leo 

2.54 

50.80 

23.87 

46 

.. 

(Nitrogenous 

^ 

r),  .        .        . 

7.29 

145.80 

83.11 

57 

8  Extract  Mat- 

. 

55.06 

1,101.20 

693.76 

63 

100.00 

2,000  00 

1,135.60 

- 

'A 

4 
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The  grass  had  been  cut  in  the  first  week  in  August 
hay  sent  on  consisted  in  the  main  of  blue  joint  grai 
contained,  besides,  a  variety  of  other  plants  found  in 
localities,  RsjuncuSj  cyperusy  etc.  Its  composition  is 
to  that  of  several  samples  of  hay  obtained  from  tl 
marsh  meadows,  sent  on  by  the  Rowley  Farmers'  Club. 
First  Annual  Report,  1883,  pp.  74  and  75.) 


II.    BUNKER  MEADOW  HAY. 
[Sent  on  by  the  Secretary  of  the  Essex  Coim^  Agricultural  Society 


li 


- 

i 

tl 
|1 

ConttltaenU  (In 
lbs.)  in  a  ton 
of  2,000  IbB. 

Per  cent,  of  Dl-  1 
gMtlbility     of  1 
Constituents.    ' 

Moisture  at  100°  C, 

Dry  Matter,     .... 

11.35 
88.65 

227.00 

1,773.00 

208.83 
34.81 

130.22 

995.27 

-. 

Analysis  of  Dry  Matter, 

Crude  Ash,      .... 

"      Cellulose,      . 

"      Fat 

"      Protein     (Nitrogenous 
Matter),    . 
Non-nitrogenous    Extract 

Matter,         .... 

100.00 

6.40 

30.71 

2.29 

7.66 

62.94 

2,000.00 

128.00 

614.20 

45.80 

168.20 

1,058.80 

34 
76 

86 

94 

100.00 

2,000.00 

1,369.13 

- 
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III.    HIGH  MEADOW  HAY. 


1 

ll 

1 
Conatttuenta  (in 
Ibi.)  In  a  ton 
of  3,000  Iba. 

111 

111 

55 

100^  c, 

10.60 
89.40 

212.00 
1,788.00 

- 

. 

' 

of  Dry  MaUer, 

ose,      . 

D     (Nitrogenous 

tter),    . 

D0U8    Extract 

100.00 

1M 

27.23 

2.77 

9.33 

53.09 

2,000.00 

151.60 

644.60 

65.40 

186.C0 

1,061.80 

185.16 
42.10 

158.61 

998.09 

34 
76 

85 

94 

•i. 

100.00 

2,000.00 

1,383.96 

- 

J 

ve  described  samples  of  hay,  I.,  II.  and  III.,  have 
lined  by  the  direction  of  the  Secretary  of  the  Essex 
^ricultural  Society,  for  farmers  in  Topsfield,Mass. 
ad  been  obtained  from  meadows  in  the  vicinity  of 
ih  River.  No.  III.  is  the  most  nutritious  material, 
I.  has  a  larger  amount  of  digestible    matter  than 


•:i 

i 
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\m 


M 


'  n 


CORN  MEAL. 

per  cent,  passed  throagh  mesh  144  to  square  inch.    Bonght  of  J.  L. 
Soath  Amherst,  Mass.] 


a 

o 

h 

1=1 

v.* 

1^ 

Moisture  at  100^  C, 

Dry  Matter,     .        .        .        . 

1195 
88.05 

239.00 
1,761.00 

- 

1 

Analysis  of  Dry  Matter. 

Crude  Ash, 

Cellulose,      . 

"      Fat,       .... 

"      Protein     (Nitrogenous 

Matter),    .        ' 

Non-nitrogenous    Extract 

Matter,         .... 

100.00 

1.59 
2.59 
4.43 

13.13 

78.26 

2,000.00 

31.80 
51.80 
88  60 

262.60 

1,565.20 

17.61 
67.34 

223.21 

1,471.29 

34    ! 
76 

85 

94 

100.00 

2,000.00 

1,779.45 

- 

HOMINY  MEAL. 

[Sent  on  for  examination  from  Bolton,  Mass.    70.56  per  cent,  passed  throagl 
144  to  sqaare  inch.] 


1 

III 

pi 

Poandt    digmt- 
Ible  In  a  ton 
of  3,000  Ibt. 

Moisture  at  100°  C, 

Dry  Matter,     .        .        .        . 

8.11 
91.89 

162.20 
1,837.80 

. 

«, 

Analysis  of  Dry  Matter. 

Crude  Ash,      .... 

"      Cellulose,     . 

•*      Fat,       .... 

"      Protein     (Nitrogenous 
Matter),    . 
Non-nitrogenous    Extract 

Matter,         .... 

100.00 

3.24 

4.78 

12  22 

11.76 

68.00 

2,000.00 

64.80 

95.60 

244.40 

285.20 

1,360.00 

32.50 
185.74 

199.92 

1,278.40 

34 

76 

85 
94 

100.00 

2,000.00 

1,696.56 
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de  was  of  a  good  mechanical  condition ,  and  its 
n  notable  on  account  of  the  exceptional  high  per- 
fat.  The  statement  concerning  its  digestibility  is 
lat  of  corn,  as  no  actual  trials  in  that  direction 
to  us. 


MIDDLINGS. 
)y  Bolton  Farmers'  and  Mechanics'  Association,  Bolton,  Mass.] 


1 

H 

1 

1 
i  i 

00°  c, 

9.26 
90.75 

185.00 
1,815.00 

1 

1 

1 

••^  a 

1 

i 

-§ 

a 

:z5 

}fDryMaUer. 

)8€,        .           .           . 

1     (Nitrogenous 
er),    .        .        . 
0U8    Extract 

100.00 

6.34 
8.40 
6.46 

18.18 

61.62 

100.00 

2,000.00 

106.80 
168.00 
129.20 

363.60 

1,282.40 

2,000.00 

,2 
] 

lie  is  rich  in  valuable  constituents  for  feeding  pur- 
compares  favorably  with  those  of  its  kind.  It 
I  safe  to  assume  the  rates  of  digestibility  noticed 
ran,  fed  to  cattle,  which  have  been  repeatedly 
e  bulletins.     (See  No.  11,  page  5.) 


"S 


Analysis  of  Sugarhouse  Molasses. 

[From  Orange  Store,  Amherst,  Mass.] 
(Sugar  Cane.) 

XP  C, 22.98  per  cent. 

77.02 

66.11 

16.98 

49.18 

dde, 19        " 

B 28        " 
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VALUATION    OF    FERTILIZERS,    XI 
FERTILIZER  ANALYSES. 


Trade  Values  of  Fertilizing  Ingredients  in  B 
Materials  and  Chemicals. 


Nitrogen  in  ammonia, 

Nitrogen  in  nitrates, 

Nitrogen  in  dried  and  fine  ground  fish, .... 
Organic  nitrogen  in  gnano  and  fine  ground  blood  and 

meat, 

Organic  nitrogen  in  cotton  seed,  linseed  meal,  and  in 

castor  pomace, 

Organic  nitrogen  in  fine  ground  bone,  .... 
Organic  nitrogen  in  fine  medium  bone, .... 
Organic  nitrogen  in  medium  bone,         .... 
Organic  nitrogen  in  coarse  medium  bone. 
Organic  nitrogen  in  coarse  bone,  horn  shavings,  hair, 

and  fish  scraps, 

Phosphoric  acid,  soluble  in  water, 

Phosphoric  acid,  soluble  in  ammonia  citrate,* 
Phosphoric  acid,  insoluble  in  dry  fine  ground  fish,  and 

in  fine  bone, 

Phosphoric  acid,  insoluble  in  fine  medium  bone,   . 
Phosphoric  acid,  insoluble  in  medium  bone,  . 
Phosphonc  acid,  insoluble  in  coarse  medium  bone. 

Phosphoric  acid  in  coarse  bone, 

Phosphoric  acid  in  fine  ground  rock  phosphate,     . 

Potash  as  hi^h  grade  sulphate, 

Potash  as  kamite, 

Potash  as  muriate,   ....  ... 


18M. 


22 

18 
20 

18 

18 
18 
16 
14 
12 

10 

10 

9 

6 

5 

4 

'} 


*  Dissolved  from  two  grains  of  phosphate,  nngroand,  by  100  oc.  neutral  solatia 
monlnm  citrate,  sp.  gr.  1.09,  in  30  mloutes  at  06  deg.  C,  with  agitation  once  in  flye 
commonly  called  "  reverted  "  or  "  backgone  "  phosphoric  acid. 


Digitized  by 


Laoogle 


PUBLIC  DOCUMENT  — No,  38. 


108 


ove  trade  values  are  the  figures  at  which,  on  March 
dspective  ingredients  could  be  bought  at  retail  for 
mr  markets  in  the  raw  materials^  which  are  the 
»urce  of  supply. 

Iso  correspond,  as  has  been  stated,  to  the  average 
prices  for  the  six  months  ending  March  1st,  plus 
mt.  in  case  of  goods  for  which  we  have  wholesale 
L  The  calculated  values  obtained  by  the  use  of 
figures,  will  be  found  to  agree  fairly  with  the  rea- 
)tail  price  in  case  of  standard  raw  materials,  such 


bate  of  Ammonia, 
kte  of  Soda, 
ate  of  Potash, 
iate  of  Potash, 
i  Blood, 

Plain  Superphosphates. 


Azotin, 

Dry  Ground  Fish, 

Cotton  Seed, 

Castor  Pomace, 

Bone, 


Wood  Ashes. 

[I.,  II.    Ashes  sent  on  firom  Beverly,  Mass.] 
Lda  ashes,  sent  on  by  the  Secretary  of  the  Greenfield  Farmers'  Club.] 
[TV.    Sent  on  for  examination  flrora  Chicopee,  Mass.] 


POUMDS  PKE  HUWDmSD. 

I. 

II. 

III. 

IV. 

100°  c,      . 

8.80 

14.40 

12.93 

15.73 

)xide,    .... 

2.18 

2.25 

5.50 

5.93 

ide,       .... 

46.90 

34.33 

33.99 

35.45 

oxide. 

3.63 

3.13 

4.22 

3.41 

acid,     .... 

2.22 

1.79 

2.05 

1.60 

latter,  .... 

8.86 

14.40 

10.42 

10.29 

l! 


'  >      « 
I 


i     ; 


s  I.  and  n.  are  apparently  partly  leached  ;  samples 
V.  are  of  a  fair  average  composition. 
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Canada  Wood  Ashes. 

[I.    £.  McGarvey.    Collected  of  Edward  Swan,  South  Deerfield,  Mass.] 
[II.    Munroe,  Judson  &  Stroap,  Oswego,  N.  Y.    Collected  of  Walter  Crafts  A 

Whately,  Mass.] 
[in.    Sent  on  for  examination  from  Montague,  Mass.] 


l^OUMDB  PCB  HUHDRXO. 

• 

I.       1       n.      '      I 

Moisture  at  100°  C  , 

Calcium  oxide, 

Magnesium  oxide, 

Potassium  oxide,   .                .... 

Phosphoric  acid, 

Insoluble  matter,  ...... 

16.55 

34.42 

2.52 

5.36 

2.06 

24.10 

11.95 

39.60 

2.28 

6.46 

1.77 

10.12 

6 
34 

2 
6 

16 

These  samples  are  of  good  composition ;  they  are  sol 
25  cents  per  bushel  on  board  of  cars.  The  bushel  aver 
from  45  to  48  pounds. 


^ 


Canada  Ashes. 

[I.    Collected  of  Wm.  H.  Earle  &  Co.,  Worcester,  Mass.] 
[II.    Munroe,  Judson  &  Stroup.    Collected  of  Albert  Montague,  South  Dee 

Mass.] 
[HI.    Munroe,  Judson  &  Stroup.    Collected  of  E.  M.  Roche,  South  Deerfield,  1 


POUKDS  PBS  HODKBD. 

• 

I. 

n. 

I 

Moisture  at  100°  C, 

3.30 

11.25 

18 

Total  phosphoric  acid 

2.30 

1.09 

1 

Potassium  oxide, 

8  51 

6.36 

5 

Calcium  oxide, 

37.49 

37.62 

39 

Magnesium  oxide, 

3.93 

7.47 

5 

Insoluble  matter, 

11.60 

6.37 

9 
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e  I.  sold  at  $14.25  per  ton,  counting  45  pounds  the 
fa  bushel,  at  33  cents  per  bushel.  Samples  II.  and 
at  25  cents  per  bushel,  of  from  45  to  48  pounds 


Ash  of  Spent  Tan  Bark. 

[Sent  on.  for  examination  from  North  Adams,  Mass.] 


1 100^  C, 
dde, 
Q  oxide, 
oxide,  . 
I  acid,    . 


tide  resembles  leached  wood  ash,  as  might  be  ex- 
Dm  the  preyious  treatment  of  the  hemlock  bark. 


Potash  Salts. 

[Sent  on  by  the  Secretary  of  the  Dartmouth  Farmers'  Club.] 
Potash  Salts,  a  fdsed  hard  mass,  of  a  clayish-white  color.] 
Black  or  Blue  Ash,  a  moist,  lumpy  mass,  easily  pnlverized.] 


Pounds  pes  Hitkdrbd. 


^• 

II. 

.  100°  c 

1.08 

14.60 

3xide, 

42.06 

1313 

de 

24.51 

4.51 



19.30 

.08 

icid, 

1.38 

7.90 

latter, 

1.00 

3.30 

1^  » 
t    t 

'1 


I  .^ 


V. 
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These  articles  are  evidently  waste  materials  from  m 
potash  industry-  No,  I.  representa  a  value  of  from  13 
$37  per  ton  ;  it  contains  some  potassium  sulphide,  and  on 
to  be  exposed  to  the  air,  previous  to  its  application,  t«  ) 
vent  injurious  influences  on  the  young  growth*  No,  IL  c 
tains  a  considerable  amount  of  carbonates,  and  is  better  fi! 
for  direct  use  as  a  potash  source;  it  is  worth  from  |1 
112  per  ton. 


Muriate  of  Pota^h^ 

[Sent  on  for  exatninttllofi  l>y  Eoltou  Farmera'  and  MQcbnnica'  JLBHOdAiiott,  B« 

Moiature  at  100°  C ,        .        .        ,        . 

Potasaium  oxide, h\ 


Valnatloa  per  ton,  at  current  rates, 


143 


Munate  of  Potash, 

[Used  tit  Kxpedincnt  Station,  18SS.] 


Moisture  at  100°  C, 
PoUissium  dxida. 


VatuatioD  per  2^000  lbs.. 


4' 


Potash  Salts. 

ft.    Mtiiiaie  of  potiwti,  sent  od  ftxim  Fall  Riv^r,  Mas*.] 
[TL    MtuiACe  of  pomsb,  f^oni  H.  L.  Ftielps,  Southampton,  M««&.] 


PoQUPA  tmm  Ba 

L      :' 

Moisture  at  100^  a,     ,        .,,.., 
PotasilutQ  oxide, ........ 

Sodium  oxkle,      .        .        •        .        *       i        .        . 

iDsoluble  matter,          ,,;..., 
Valuation  for  2,000  lbs*,       ..*♦.. 

f.00 

Hi  ^ 

I 
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Muriate  of  Potash. 

[Collected  in  Worcester,  Mass.] 


ide, 
ter. 


Percent. 

1.6» 


53.68 
.15 


2,000  lbs., 145  65 

Sulphate  of  Potash. 

[Sent  on  flrom  New  York  City.] 


)0°C., 
ide, 

i.    . 
ter. 


Per  cent. 
.35 


47.60 

44.83 

.67 


2,000  lbs., '     .        .     $69  02 


le  Sulphate  of  Potash  and  Magnesia,  sent  on  for  examination.] 
Sulphate  of  Potash  and  Magnesia,  sent  on  trom  Hatfield,  Mass.] 


POCMDS  P«R  UUKDKKD. 

I. 

II. 

30°  C.      .        .        .        .        .        . 

1.95 

2.73 

ide, 

28.37 

18.92 

xide, 

12.86 

13.08 

B. 

3.38 

3.97 

» 

Not  de- 
termined. 

9.61 

a 

45.52 

41.89 

1.36 

7.80 

Xer, 

2.10 

2.36 

pies  represent,  probably,  the  extremes  in  oom- 
[iSrge  percentages  of  chlorides  are,  in  many|  in- 
isidered  objectionable,  in  high-priced  sulphates. 
I  have  been  offered  at  from  $38  to  $40  per  ton. 


»1| 
I   Ik 


f       4 
1.        . 
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KrugiL 

[Bowker  Fertilizer  Co.,  Boston,  Mass.] 

Moisture  at  100°  C, 

Sodiam  oxide, 

Potassium  oxide, 

Calcium  oxide, 

Magnesium  oxide, 

Sulphuric  acid, 

Chlorine, 

Insoluble  matter  (in  acids), 

This  saline  belongs  to  the  products  of  the  ^^  < 
Potash  Industry"  at  Strassfurt.  It  contains  from 
16  per  cent,  of  sulphate  of  potassa,  besides  sulphate 
(gypsum),  sulphate  of  magnesia,  and  chloride  of 
(common  salt) ,  etc.  A  careful  trial  of  the  article  u| 
pastures,  as  a  top-dressing,  in  connection  with  fine 
bones,  deserves  attention.  It  sold  at  $14  per  ton  o 
pounds,  on  board  of  cars  in  Boston. 


Lime  Kiln  Ashes. 

[Collected  at  Holyoke,  Mass.] 

Moisture  at  100°  C, 

Calcium  oxide, 

Magnesium  oxide, 

Potassium  oxide, 

Phosphoric  acid, 

Capbonic  acid, 

Insoluble  matter, 

Sold  at  22  cents  per  bushel. 

The  material  is  a  fair  sample  of  its  kind. 


M' 


Refuse  Lime. 

[Sent  on  for  examination  firom  Lowell,  Mass.] 

Moisture  at  100°  C, 

Phosphoric  acid, 

Magnesium  oxide,  

Calcium  oxide, 

Insoluble  matter, 

The  lime  consists  of  a  mixture  of  calcium  oxide  ai 
bonate  of  lime,  and  is  equal  in  pecuniary  value  to  air-* 
lime. 


r 
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Plaster. 

SootiA  plaster.    Collecled  of  6.  F.  Bridges,  South  Deerfield,  Mass. 

Sold  at  $7.50  per  ton.] 
^ter.    Collected  of  B.  F.  Bridges,  Soatb  Deerfleld,  Mass     Sold  at 
$6  per  ton.] 


oc. 


Jf, 


POUHDS   riB   HnHDBXD. 


II. 


4.07 
33.59 
47.28 


8.95 
29.60 
82.68 

8.95 


Cayuga  Land  Plaster. 

[Sent  on  for  examination.] 


de, 


Per  cent. 
11.56 
29.35 
4.76 
32.76 
7.20 
12.00 


Sold  at  96  per  ton. 
Boneblack  Waste. 

Bolton  Farmers*  and  Mechanics'  Association,  Bolton,  Mass.] 
Sent  on  for  examination  from  Concord,  Mass.] 


c  acid, 


four  cents  per  pound  of  phosphoric  acid   for 

a  fine  mechanical  condition,  Sample  I*  repre- 

)  of  from  $23  to  $24,  and  Sample  II.  of  from 


;i 


f 


I 


Digitized  by  CjOOQIC 


110  AGRICULTURAL  EXPERIMENT  STATIO^ 


$21  to  $22  per  ton  of  2,000  pounds.     The  valuation 
articles  depends  somewhat  on  their  mechanical   co 
They  furnish  a   superior  material    for   the  manufac 
superphosphate  of  lime. 

Dissolved  Bonehlack. 

[Sent  on  for  examination  by  Bolton  Farmers'  and  Mechanics*  Assodati 

Mass.] 

Moisture  at  100°  C, 

Total  phosphoric  acid, 

Soluble        "  " 

Reverted     **  '• 

Insoluble     "  " 

Insoluble  matter, 


Valuation  per  2,000  lbs.. 


Dissolved  Boneblack. 

[Tsed  at  Experiment  Station,  1885.] 

Moisture  at  10(;°  C, 

Total  phosphoric  acid, 

Soluble        "  "..'.... 

Reverted     "  '' 

Insoluble     "  " 

Insoluble  matter,    . 


Valuation  per  2,000  lbs., 


Fine  Ground  Bones. 

[Sent  on  for  examination  from  Hingbam,  Mass.] 


roCNDS    PE 
I. 

K   I 

Moisture  at  100°  C, 

4.05 

Total  phosphoric  acid, 

28.77 

Reverted    "            " 

18.65 

Insoluble    "            " 

10.12 

Nitrogen, 

8.70 

Insoluble  matter, 

1.50 

Valuation  per  2,000  lbs., 

$48  27 

t 
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tion  of  ground  boues  varies  somewhat,  on  account 
38  in  their  mechanical  condition.  The  majority 
[^les  are  at  present  of  a  very  advantageous  form. 


Stoi/l  Sure  Bone  Meal. 

[Used  at  Experiment  Station,  1885.] 

P«r  cent. 

(PC, 6.60 

ricacid, 20.36 

*•  _ 

" 6.68 

"       .  13.73 

6.76 

er, 48 

2,000  lbs., 143.89 

Home-made  Supeiyhosphate. 

[Sent  on  for  examination  from  Marblehead,  Mass.] 

Percent. 

OOC, 26.03 

ricacid,        .                .• 12.78 

10.87 

.69 

1.32 

er, 16.04 

2,000  lbs., $21  04 

le  was  obtained)  according  to  a  communication 
J  treating  one  thousand  pounds  of  fine-ground 
ina  rock  phosphate  with  six  hundred  pounds  of 
id  of  66^  B.  specific  gravity,  diluted  previously 
lal  volume  of  water.  As  the  mixture  thus  pro- 
ns  for  some  time  more  moist  than  desirable,  it  is 
id  to  use  equal  weights  of  acid  and  water. 


\*' 


1 


Fertilizing  Material. 

amination  by  Farmers'  Clab.  Lanesboroagh,  Mass.    No  gnarantee 

obtained.] 

Per  cent. 

O^C. 10.69 

ricacid, 12.06 

6.78 

3.34 

1.94 
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Potassium  oxide,        .        .        * 

Nitrogen, 

Insoluble  matter, 

Valuation  per  2,000  lbs., 

Complete  Ferfilizet\ 

[Sent  on  for  examination  by  Farmers  near  Worcester,  Maas.J 

Moisture  at  100°  C,    . 

Total  phosphoric  acid, 

Soluble       "  "  

Reverted    "  "  

Insoluble    "  "  

Potassium  oxide, 

Nitrogen, 

Insoluble  matter, 

Valuation  per  2,000  lbs ( 


Fertilizing  Materials. 

[Sent  on  from  Boston,  Mass.] 


Moisture  at  100°  C, 
Phosphoric  acid,  . 
Potassium  oxide, . 
Nitrogen,  . 
Calcium  oxide,  . 
Magnesium  oxide, 
Insoluble  matter. 


POUVDS  PBK  £ 


I. 


I 


4.10    I 

1.77    ! 

1.35 

1.33 
11.44 

1.36 
48.36 


The  materials  are  evidently  mixtures  of  refuse  from 
ous  sources,  and  contain  large  quantities  of  insoluble 
ter.  No.  I.  is  worth  [from  $7  to  $8  per  ton,  and  N 
from  $2.50  to  $3. 
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Fish   Waste. 

x>ia  the  Secretary  of  Hampshire,  Franklin  and  Hampden  Sodetj.] 

Percent. 

100°  C, 41.92 

boric  acid, 6.20 

83 

2.02 

2.35 

7.60 

atter, .28 

er  2,000  lbs, 134.87 

Ammonite. 

[Sent  on  by  Secretary  of  HatOeld  Grange.] 

teed  composition :  Ammonia,  15  to  16  per  cent, 
it  to  nitrogen,  12.4  to  13.2  per  cent.)  ;  phosphoric 
6  per  cent. 

Percent 

100°  C, 6.88 

(horio  acid, 8.43 

nammoxiia,  18.76  per  cent.),    .        .        .                .        11.33 
atter, 1.38 

er  2,000  lbs., 144.90 

icie  consists,  evidently,  of  fine-ground  animal  mat- 
from  fat.  Its  general  physical  character  is  appar- 
^rable  to  a  speedy  disintegration.  The  material 
ittention  as  a  source  of  nitrogen  for  plant  growth. 

Dried  Blood. 

for  examination  by  Bolton  Farmers'  and  Mechanics'  Association, 

Bolton,  Mass.] 

Per  cent 

100°  C, 7.65 

8.10 

acid, 6  23 

atter, 1.08 

er  2,000  lbs., $36.64 

Dried  Blood. 

[Used  at  Experiment  Station,  1885.] 

Per  cent. 

100°  C 16.10 

12.49 

Br  2,000  lbs., $44  96 


.tin 
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Nitrate  of  Soda. 

[Sent  on  for  examination  bj  Bolton  Farmers'  and  Mechanics'  Associatioi 

Bolton,  Mass.] 

P 

Moisture  at  100°  C, 

Nitrogen, 1 

Valuation  per  2,000  lbs., |^ 

Saltpetre  Waste. 

[Sent  on  from  Acton,  Mass  ] 

P( 

Moisture  at  100"  C, 

Sodium  oxide, 4 

Potassium  oxide  (largely  chloride), 

Nitrogen  (in  nitrates), 

The  sample  represents  a  trade  value  of  from  $10  to 
per  ton,  and  will  prove  quite  effective  upon  grass  lands 
in  case  of  forage  crops  in  general. 

Ammonium  Sulphate. 

[Sent  on  for  examination  bj  Bolton  Farmers'  and  Mechanics'  Association 
Bolton,  Mass.] 

Moisture  at  100°  C 

Nitrogen, S 

Valuation  per  2,000  lbs., |7 

Ammonium  Sulphate. 

[Used  at  Experiment  Station,  1885.] 
Nitrogen, S 

Valuation  per  2,000  lbs., $7 

Cotton-seed  Meal  (C!oarse). 

Moisture  at  100°  C, 

Organic  and  volatile  matter, 9 

Ash  constituents, 

Phosphoric  acid,         .        .        . 

Potassium  oxide, 

Calcium  oxide, 

Magnesium  oxide, 

Nitrogen, 

Insoluble  matter, 

Valuation  per  2,000  lbs., 12 
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aken  from  a  Ditch  in  a  Diked  Marsh  at  Hast 
Salisbury^  Mass. 

[Sent  on  for  examination.] 

P^retBt. 

OOOC, 88.40 

Tolatile  matter, ^       .      92.15 

7^ 

4.20 

9, 8.65 

organic  matter), 1.64 

icid, 18 

:ide, .26 

le. 1.24 

;erial  is  quite  rich  in  manurial  substances,  and  is 
lat  respect,  to  the  better  quality  of  peat. 

Muck. 

iniples  of  Mack  sent  on  for  examination  flrom  Ootben,  Mass.] 


POUVDS  PBX  HUITDUD. 

L 

IL 

m. 

OO^^C, 

68.75 

66.80 

48.18 

86.25 

88.20 

56.82 

17.80 

8.55 

26.12 

rganic  matter, . 

.75 

1.09 

.97 

fo.  I.  consisted  of  a  solid,  unbroken,  turfy  mass, 
tie  change  in  the  original  vegetable  structure.  It 
ome  lime,  with  traces  of  phosphoric  acid,  as  more 
mineral  constituents.  The  nitrogen  of  the  vege- 
r  is  that  of  a  fair  quality  of  its  kind,  considering 
dount  of  earthy  material  present. 
^o.  II.  consisted  of  a  black-brown,  somewhat  pul- 
ass,  with  rootlets  here  and  there  interspersed ;  it 
lore  lime  and  phosphoric  acid  than  No.  I.,  but  less 
ter.  The  smaller  percentage  of  mineral  matter 
fficiently  for  an  increased  amount  of  nitrogen  as 
rith  No.  I. 
fo.  ni.  consisted  mainly  of  a  material  similar  to 


Ik 


I     I 
I 
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No.  II. 9  covered  largely  with  a  grayish  saline  mass 
acid  and  astringent  taste.  Treated  with  water,  at  ai 
nary  temperature,  a  very  acid  solution  was  obtained, 
contained  a  liberal  amount  of  free  sulphuric  acid,  be 
considerable  quantity  of  the  combination  of  this  ac 
lime  (gypsum),  and  with  oxide  of  iron  (green  cop] 
The  presence  of  these  compounds  was  evidently  due 
action  of  air  and  of  moisture  on  iron  pyrites,  —  a  co 
tion  of  sulphur  and  iron,  —  contained  in  the  rocks  a 
soils  through  which  the  water  percolated  which  fi 
muck-bed. 

Wells  located  in  rocks  containing  iron  pyrites  are 
show  a  similar  alteration  in  their  character  during  the 
part  of  the  spring,  after  a  dry  summer  and  autumn, 
in  consequence  of  a  lower  level  of  the  water  supply,  j 
extensive  exposure  of  adjoining  rocks  has  favor 
oxidation  of  both  iron  and  sulphur.  This  change  c 
sume  such  proportions  at  times,  that  the  water  of  thes 
will  curdle  fresh  milk,  and  produce  a  more  or  less  i 
abstract  of  green  tea. 

A  repeated  pumping-out,  in  most  instances,  remoi 
cause  of  these  reactions.  An  actual  observation  in  thii 
tion  at  Amherst,  a  few  years  ago,  after  several  years 
seasons,  furnished  a  striking  illustration  of  the  pi 
statement. 

A  muck  like  No.  III.  is  decidedly  injurious  to  vegc 
and  needs  an  exceptionally  large  addition  of  lime  or 
and  a  longer  exposure  to  the  air  than  the  average  n 
of  this  kind,  to  prepare  it  for  manurial  purposes. 

Sumac. 

[Waste  material  from  Tanneries  in  Peabody,  Mass.    Sent  on  bj  the  Mast 
Society  for  Promoting  Agriculture.] 

Moisture  at  100°  C, 

Organic  matter, 

Nitrogen  in  organic  matter, 

Crude  ash  in  organic  matter, 

Calcium  oxide  in  ash, .        .        . 

Magnesium  oxide  in  ash, 

Potassium  oxide  in  ash, 

Phosphoric  acid, 

Insoluble  matter  in  ash, 
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igen,  potash  and  phosphoric  acid  contained  in  the 
le  represent  a  commercial  value  of  $3.50  to  $4 
1,000  pounds.  The  tanning  principle  was  so  com- 
racted  that  a  composting  with  some  air-slacked 
ses  to  render  the  material  quite  valuable  as  a 
bstance  for  light  soils,  deficient  in  organic  matter. 


Kentucky  Tobacco  Sterns^  Ground. 

[Sent  on  for  exAialnatioii.] 

Per  oeot 

30°  C, 12.180 

87.820 

organicmatter), 2.616 

Ide, 8.816 

xide, 1.395 

B, 8.720 

;id, 726 

cle  is  valuable  for  fertilizing  purposes,  and.  de- 
special  attention  of  tobacco-growers.     Its  trade 
rtilizing  constituents  amounts  to  from  $15.50  to 
of  2,000  pounds,  at  current  rates  of  valuation. 


1  , 


;l 


II 


Analyses  of  Ootion  Waste. 

[Sent  on  flrom  Bedford,  Mass.] 


POVMDS  FBB  HUMDKID. 

Wet 

Drj. 

00°  c, 

84.69 

5.53 

jid, 

1.54 

.84 

xide 

1.13 

.87 

e, 

2.45 

1.45 

ide, 

.80 

.89 

1.30 

1.32 

tter, 

41.33 

49.68 

17.21 

$6.52 

I 
)    t 

•     t 
I  ■  - 
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Ash  of  Corn  Oobs. 

[Republished  at  request.] 


Moisture  at  100<5  C, 

Ash  (average  of  seven  analyses),       •        .        .  .        . 

One  hundred  parts  of  crude  cob  ash,  dissolved  in  I 
chloric  acid,  contained  the  following  elements  in  the 
proportions :  — 


Wh«eler*i 
Prollflc 


Soathern 
Corn. 


Canada 
Corn. 


Western 

(Yellow) 

Dent  Com. 


Silica,  soluble  in  soda. 
Ferric  oxide,   . 
Calcium  oxide. 
Magnesium  oxide. 
Potassium  oxide, 
Sodium  oxide. 
Phosphoric  acid. 


17.344 
trace. 
2.189 
6.317 
60.129 
6.745 
9.186 


20.819 
1.249 
8.066 
4.561 

69.818 
2.293 
8.026 


10.314 
6.687 
2.372 
4.989 

62.362 
2.907 

10.363 


26.478 

.621 

2.293 

8.976 

64.231 
8.302 
6.098 


The  samples  which  served  for  the  above  analyses 
raised  under  varying  conditions ;  one  being  obtained 
South  Carolina,  another  from  Illinois,  and  the  rem 
three  from  this  vicinity.  The  sample  of  Canada  Corn 
the  result  of  high  fertilization.  For  further  detail 
•*  Analyses  of  Different  Varieties  of  Corn,'*  in  Rep^ 
Secretary  Massachusetts  Agricultural  Society,  187 
page  238. 

Analysis  of  W/ieat  Bran^  with  reference  to  its  Ferti 

Constituents. 

Moisture  at  100°  C, 

Phosphoric  acid, 

Calcium  oxide, 

Magnesium  oxide, 

Sodium  oxide, 

Potassium  oxide, 

Nitrogen  (in  dry  matter), 

Insoluble  matter, 

Valuation  per  2,000  lbs., t 
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Analyses  of  Drinking  Water. 
[Composition  of  One  Million  Farts.] 


SAMPLE. 

Free 
AmmonU. 

AlbumhiQld 
Ammonia. 

GhlortiM. 

SoUds. 

HardnMi 

(Clark'i 
d«fre«»). 

0.06 

0.35 

3.60 

270.0 

8.90 

0.03 

0.07 

2.26 

130.0 

- 

0.06 

0.36 

22.00 

- 

- 

O.Ol 

0.13 

- 

35.0 

- 

0.02 

0.17 

0.40 

80.0 

- 

0.20 

0.20 

15.70 

39.0 

0.30, 

0.01 

0.34 

- 

- 

- 

0.04 

0.25 

- 

46.5 

1.11 

0.01 

0.05 

- 

52.0 

1.43 

0.06 

0.16 

18.00 

230.0 

7.71 

0.05 

0.14 

- 

44.0 

2.47 

0.07 

0.14 

- 

128.0 

6.71 

0.05 

0.15 

8.00 

65.0 

2.21 

1.02 

0.35 

8.00 

94.0 

2.60 

0.06 

0.11 

9.90 

88.0 

2.47 

0.27 

0.27 

42.00 

222.0 

7.43 

0.05 

0.15 

11.00 

76.0 

- 

0.02 

0.08 

17.00 

204.0 

6.57 

0.21 

0.17 

12.00 

96.0 

1.82 

0.08 

0.18 

13.00 

70.0 

1.11 

0.03 

0.08 

17.00 

160.0 

4.86 

knalyses  were  made  in  accordance  with  requests 
rom  all  parts  of  the  State. 


I  \ 
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METEOROLOGY. 


The  regular  meteorological  observations,  commenc 
the  Station  in  1884,  have  been  carried  out  as  pre 
during  1885.  Their  plan  comprises  the  general  r 
recommended  to  the  voluntary  observers  of  the  1 
States  Signal  Service ;  viz.,  tri-daily  observations  upoi 
perature,  relative  humidity,  precipitation  and  general 
tion  of  the  sky. 

The  records  given  here  are  the  results  of  the  first 
obsei-vations  made  at  the  Station.  They  have  a  direct 
in  connection  with  the  Station  work,  as  furnishing  add 
data  bearing  on  the  field  experiments ;  and,  beyond  thi 
tribute  something  to  the  mass  of  meteorological  r 
sought  for  by  the  Signal  Service.  In  the  latter  conn< 
monthly  reports  of  observations  have  been  rendered 
Chief  Signal  OflScer.  Copies  of  the  records  have  als 
contributed  to  the  New  England  Meteorological  Soc 
the  close  of  each  month,  and  published  in  its  bulletin. 

The  daily  *'  Farmers'  Bulletin,"  issued  by  the  Signs 
vice,  was  received  by  the  Station  until  its  publicati< 
discontinued  in  July.  A  valuable  feature  of  these  bi 
was  the  cold  wave  predictions,  which  were  indicated 
Station  by  the  display  of  the  appropriate  signal,  —  a 
flag  with  black  center.  This  warning  was  hoisted 
times  in  the  months  of  January,  February  and  Marc 
in  every  case  was  justified  by  a  marked  fall  in  temp€ 
during  the  succeeding  twenty-four  hours.  The  mean 
the  signal  was  beginning  to  be  understood ;  and,  coul 
warnings  have  been  given  in  the  fall  months,  the  sea 
their  greatest  importance,   their  value   would    have 
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le.  Daily  weather  signals  are  now  displayed 
iie  large  towns  and  cities  of  the  State.  The 
B  a  trifling  expense,  and  it  seems  desirable  that 
should  participate  in  an  undertaking  of  such 
le  importance  to  the  agricultural  community, 
tical  periods  in  all  farm  operations,  when  fore- 
storm  or  frost,  such  as  are  now  disseminated 
less  and  accuracy,  would  be  of  great  value  to 
f  available.  As  a  scientific  institution  devoted 
il  interests,  the  Station  ought  to  assist  in  this 
will  be  able  to  do  so  during  the  coming  year,  as 
main  office  is  located  on  the  grounds  of  the 

Lsidered,  the  more  important  local  meteorologi- 
>f  the  year  were  the  severity  of  the  winter,  the 
onth  and  abundant  rainfall  of  the  summer  season, 
"acted  mildness  of  the  fall  months.  The  tern- 
January,  February  and  March,  was  below  the 
3Cords  kept  in  Amherst  since  1836,  while  that 
Eind  March  was  absolutely  lower  than  for  any  of 
iding  months  in  this  period.* 
nportaht  snowfall  of  the  year  occurred  January 
sleighing  lasted  from  this  time  until  March  26.  .    " 

ount  of  snow  precipitated  during  these  months  , 

ches..  Melting  snow  fell  April  29,  and  the  sur-  i 

round  froze  and  ice  formed  May  4.     The  last  ■ 

(  occurred  May  10, 11,  and  12,  although  a  slight  i 

ed  on  lowlands  June  10.     The  following  table  i 

mparison  between  the  rainfall  and  temperature 
ig  and  fall  months,  arranged  in  fortnightly 
the  averages  of  similar  periods  for  the  forty- 
ing  years :  — 

h>m  records  of  Amherst  College,  published  in  the  Second  Annual 
leriment  Station. 


I 

! 
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April, 
LastU 
Days. 

May. 
First  15 
Days. 

May, 

Last  16 
Days. 

Jane, 
First  15 
Days. 

Aug., 
LastU 
Days. 

Sept, 
First  15 
Days. 

9 
Li 
I 

Precipitation. 

Average  for  48  years, 

1.73  iD. 

2.06  in. 

1.86  in. 

1.81  in. 

2.02  in. 

1.46  in. 

1. 

For  1885,    .       .       . 

1.78111. 

1.01  in. 

2.07  in. 

1.61  In. 

3.46  In. 

0.69  In. 

IJ 

Temperature. 

Average  for  48  years. 

48.6« 

67.0° 

6O.40 

64.90 

67.60 

64.30 

5 

For  1886,   .       .       . 

51.6<> 

46.90 

6I.I0 

6O.70 

63.20 

69.90 

5 

The  first  frost  of  fall  was  reported  on  lowlands 
27,  but  no  damage  was  done.  Other  light  frosts 
September  3,  6,  11,  and  12.  The  first  killing  fr 
October  7,  but  many  of  the  more  hardy  herbaceo 
were  but  little  injured  at  the  close  of  this  month, 
respect,  therefore,  the  season  was  favorable ;  since  th 
previously  referred  to  show  that  the  average  date  01 
frost  in  spring,  from  1836  to  1885,  was  May  16,  ai 
earliest  frost  in  fall,  September  20.  T^e  first  sno 
winter  of  1885-1886  came  November  22-26,  and  1 
to  about  one  inch  in  depth.  December  18  there  wa 
five  inches, — a  total  of  six  inches  for  the  months  off 
and  December,  and  37.68  inches  for  the  entire  year 

The  prevailing  direction  of  the  wind,  as  taken 
monthly  summaries,  gives  41.7  per  cent,  from  tb 
west,  41.7  per  cent,  from  the  north-west,  8.3  per  c^ 
the  north,  and  8.3  per  cent,  from  the  west. 

Kain  or  snow  fell  in  a  measurable  quantity  on 
during  the  year.  The  greatest  number  of  such  da; 
one  month  was  13,  in  August ;  and  the  fewest  4,  i 
Of  **  clear"  days  —  t.^.,  those  when  the  sky  was 
four-tenths  overcast  at  each  observation  —  there  we 
which  January  had  the  most  of  any  month,  9,  and  IV 
fewest,  1. 

The  *'  cloudy**  days,  or  those  on  which  the  sky  ^ 
than  seven-tenths  obscured  at  each  observation,  c 
69,  of  which  May  had  the  most,  11,  and  July  the  £ 
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ing  233  days  were  **  fair,"  having  the  sky  from 
Q  tenths  obscured  at  each  observation. 
)8t  temperature  of  the  year  was  93.0^,  occurring 
the  lowest  -1».0°,  on  January  28.  From  these 
obtained  the  absolute  range  of  telnperature  for 
z.,  lll.Oo. 
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Sotar 
Halof. 
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17,  21.  28. 

6. 12. 17. 

- 

- 
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0,13. 

1,  5,  8. 10, 
14, 16, 18. 

9, 16. 25. 

- 

- 

- 

6. 

4,  7, 14. 15. 
29. 

1.16,31. 

- 

"•i: 

24. 
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12,29. 

M.7.12.|. 

- 

7.9.  «. 
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10, 11, 12. 

- 

''''rr^'. 

- 

- 

- 

10. 
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i  5,  7,  8, 16. 

l/.  22,  27,  28, 

29,30. 

''l\ 
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"" 
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2,3.4,5,6.7, 
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26. 

'•M: 
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1.2,3,4,5, 
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19,  21,  22,  23, 
24,  26,  30,  31. 

1,  3,  6, 
17,22. 

3,  6, 11, 12, 
21,24. 

- 

4,5,8,14,16, 
22,23. 

- 

22. 

20. 

7,  8, 10,  22, 

23,24,25, 

26. 

- 

3,4,6,13,14, 
h,  29,  30. 

4. 

- 
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3,14,16,18, 
20,21,27, 
28,  29, 30. 

^•i;i: 

1.2.»A7,8. 
19,  20,  25. 
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12, 14. 
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22,  23,  30. 

M.8..3. 

4,9.14,23, 
31. 
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Boston,  Jan.  11,  1887. 
able  the  Oovemor  and  Council,  Stale  of  MassachuseUs, 

lance  with  the  law  of  the  State,  I  have  the  honor  to 
Fourth  Annual  Report  of  the  Board  of  Control  of 
Lgricultural  Experiment  Station. 

ALVAN   BARRUS, 

Secretary. 
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FOUETH  ANNUAL  REPOET 


t  OF  THE  STATE  AGRICULTURAL  EXPERIMENT 
STATION  AT  AMHERST,  MASS. 


able  Board  of  Control, 

MEN  :  —  The  past  year  has  been  one  of  marked  activity 

x>ry  of  the  Station.      The  additional  appropriation 

the  Legislature  of  1886,  for  finishing  and  fitting  up 
;al  laboratory,  has  rendered  it  possible  to  finish  the 
ccording  to  the  design  adopted  by  the  Board,  and  to 

with  a  gas  machine,  a  heating  apparatus,  and  such 
pliances  as  are  indispen^  i  .  to  meet  the  purpose  for 
18  been  erected. 

building  has  been  added  to  those  already  existing  for 
ts  in  stock  feeding.  The  structure  is  of  wood  ;  clap- 
itside  and  sheathed  inside ;  fifty-six  feet  long,  twenty- 
de,  with  posts  twelve  feet  high.  It  is  well  lighted 
Ated,  and  contains  six  separate  stalls  for  cows  and 
rses. 

[ding  for  feeding  experiments  with  pigs  and  sheep 
removed  to  a  more  convenient  locality  for  the  work 
under  its  roof.  This  change  in  its  position  has  ren- 
3  compact  the  entire  arrangements  for  keeping  the 
nds  of  farm  live-stock  for  feeding  experiments,  and 
ultimately  good  economy  in  various  directions, 
ed  passage,  seven  feet  wide  and  thirty  feet  long,  has 

to  connect  the  feed-room  and  its  scales  for  weigh- 
tily fodder  rations,  by  rails,  with  the  stalls  occupied 
mals  on  trial.  The  building,  originally  intended  for 
paratus  and  engine,  has  been  enlarged  nine  feet  in 

twelve  feet  in  width,  to  serve  in  the  near  future  for 
9ment  of  the  milk-setting  apparatus. 
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8         AGRICULTURAL  EXPERIMENT  STATION. 

The  dwelling-house  occupied  by  the  farmer,  as  well 
principal  barn  and  the  sheds,  have  been  kept  in  good  i 
No  alterations  of  any  consequence  have  been  made  in 
buildings.  The  contemplated  changes  are  confined  to  the 
they  are  of  no  particular  importance  as  far  as  expenses  ai 
cerned,  and  may  be  attended  to  whenever  circumstances 
it  advisable. 

The  entire  expenses,  arising  from  the  increase  ai] 
improvement  of  farm  buildings,  have  been  paid  froi 
regular  annual  income  of  the  Station. 

The  work  in  the  field  has  been  on  a  more  extensive 
than  in  any  preceding  year,  for  new  lands  have  been  ad 
.those  occupied  during  the  past.  The  grounds  assigned 
Station  at  the  beginning  of  its  existence  consisted  of  twc 
situated  at  some  distance  from  each  other.  One  field, 
three  acres  in  size,  which  had  been  used  for  a  series  of 
for  experiments  with  fruit,  was  returned  three  yeat 
to  the  College.  The  other,  which  comprises  an  area  of 
acres,  has  remained  ever  since  under  the  control  of  th 
tion.  Upon  these  grounds  are  located  all  buildings  and  c 
mental  fields  described  in  this  and  in  the  three  preceding : 
reports. 

The  new  lands  added  during  the  past  season,  in  consec 
of  an  agreement  between  the  Board  of  Trustees  of  the 
Agricultural  College  and  the  Board  of  Control  of  the 
Agricultural  Experiment  Station,  consists  of  twenty  ac 
unimproved  grass  land  and  of  about  ten  acres  of  wood 
The  entire  field  is  a  part  of  the  western  slope  of  a  proi 
and  extended  elevation,  covered  with  a  dense  natural 
growth.  The  wood-land  assigned  to  the  Station  stretches 
the  western  termination  of  the  grove ;  it  reaches  to  the  ci 
the  hill,  and  has  been  secured  to  enable  the  control  of  the 
shed  towards  the  adjoining  lower  grounds.  Three  thousai 
eight  hundred  feet  of  drain  tiles  have  been  laid  to  impro 
growth  on  the  lowlands.  Twelve  acres  of  the  old  gmsi 
have  been  turned  over  to  renovate  the  soil  during  the  Ci 
season  by  drill  cultivation  of  suitable  crops.  It  is  prof 
subsequently,  to  turn  the  more  elevated  portion  of  these 
to  account  for  experiments  with  fruit  trees,  and  to  raise 
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ler,  according  to  particular  location,  either  general 
or  utilize  them  as  permanent  meadows. 
Dccupied  by  field  experiments  upon  the  old  grounds 
isiderably  enlarged.     The  number  of  separate  fields 
ncreased ;    their  outlines  have    been    established 

to  permanency,  wherever  the  soil  has  attained  a 
iformity  as  far  as  its  state  of  cultivation,  as  well  as 
a  and  character  of  its  latent  resources  of  plant  food 
ed.       To  secure  the  latter  condition  as  soon  as 

one  and  the  same  mixture  of  manurial  matter  — 
»8  and  muriate  of  potash  — >  has  been  used  since  the 
it  of  the  Station,  whenever  a  general  good  state  of 

was  needed  in  the  interest  of  success.  Four 
Is,  each  more  than  one  acre  in  size,  have  been  thus 

0  serve,  if  necessary,  for  years,  for  some  definite 
rvations.      The  experimental  work  carried  on  in 

e  field  and  the  laboratory  during  the  past  year  is  I 

1  the  subsequent  pages  under  the  following  head-  * 

r 

ments  with  milch  cows  to  ascertain  the  feeding  valae  of  ^ 

s  a  substitute  for  English  hay,  and  that  of  corn  ensilage  | 

with  beet  roots.  ^  *  - 

es  of  fodder  articles  with  reference  to  their  nutritive 
panied  by  a  short  exposition  of  the  leading  principles  * 

the  basis  for  determining  the  comparative  feeding  value 
articles  in  a  rational  system  of  stock  feeding, 
es  of  some  promtnent  feed  stuffs,  with  reference  to  the 
stituents  they  contain, 
best  condition  of  fodder  corn  for  the  silo, 
com  raised  on  underdrained  and  exhausted  lands,  partly 
one  single  article  of  plant  food,  partly  without  the  use 
ial  matter. 

ce  of  fertilizers  on  the  quantity  and  the  quality  of  some 
ps,  —  com  and  four  grasses. 

nents  with  some  prominent  fodder  crops  to  furnish  a 
ipply  of  green  fodder    for  dairy  stock,  —  oats,  vetch, 
[  Southern  pea  vines, 
nents  with  potatoes, 
aneous  field  experiments. 

ers  and  fertilizer  analyses ;  miscellaneous  analyses, 
ater  analyses, 
ological  observations. 
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It  may  be  noticed  from  the  above  statement  that  som 
reported  experiments  are  continuations  of  inquiries  inau 
in  previous  years,  while  others  are  the  natural  outgrc 
preceding  investigations ;  some  open  new  lines  of  obse 

Considerable  attention  has  been  devoted  during  t 
year  to  constructing  buildings,  providing  a  bettor  outfit 
chemical  laboratory  and  for  the  stock-feeding  dcpa 
The  new  year  cannot  otherwise  but  materially  benefit  f 
change.  The  periodical  publications  of  the  Stall qu  b 
been  as  numerous  during  the  preceding  year,  on  ace 
temporary  interruptions  in  the  work  in  consequence  oJ 
caused  by  the  erection  of  new  buildings  and  the  remodf 
old  ones.  The  interest  in  the  bulletins  and  aAutial  rcpc 
been  steadily  increasing  throughout  all  parts  of  the  Si 
elsewhere.  The  printing  of  bulletins  has  been  increase 
three  thousand  five  hundred  in  1885,  to  five  thtmsant 
each  in  1886.  The  second  annual  report  is  ontiroly 
print,  and  but  few  of  the  first  and  third  reportg  are  i^tt] 
disposal.  None  of  the  bulletins,  Nos.  1  to  16,  are  or 
the  same  is  the  case  with  No.  20  of  the  last  year.  Thf 
cation  will  be  resumed  at  an  early  date. 

The  support  received  from  all  parties  connected  ifl 
work  of  the  Station  has  been  very  satisfactory. 

Permit  me  to  thank  you  sincerely  for  the  hearty  enc 
ment  and  the  kind  support  I  have  enjoyed  in  carrying 
work  assigned  to  me. 

Yours  very  respectfully, 

C.  A.  GOESSMANN, 

Director  of  the  State  Agricultural  £ r.per trm^ 
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SEDING    EXPERIMENTS. 


0.   A.    OOE8SUANN. 


I.      EXPEBIMENTS  WII^H   MiLGH   CoWS. 

ig  experiments  described  within  a  few  subsequent 
hiefly  instituted  for  the  purpose  of  studying  the 

5  of  dried  corn  fodder  (stover)  as  a  substitute  for  i 

and  of  beet  roots  as  compared  with  corn  ensilage.  * 

tions  made  in   this  connection   extended  over  a  L 

larly  eight   months,  —  November,  1885,  to  July,  i 


»  crosses  of  native  stock  and  Ayrshires,  and  both  ^ 

even  years  old,  served  for  the  trial.    They  were  in 

ilking  period,   four   weeks  after  calving,  at   the  * 

the  experiments.  The  changes  in  diet,  whenever 
I,  were  made  gradual,  to  prevent  any  serious  dis-  ' 

he  general  condition  of  the  animal  on  trial.  As  a 
ar  to  five  or  more  days  were  allowed  to  pass  by,  in  S 

tnge  of  food,  before  a  record  of  the  daily  yield  of  $ 

ade  for  the  purpose  of  comparing  the  effect  of 
]er  rations, 
tion  of  the  various  fodder  articles  consumed  is 

local  market  prices,  per  ton,  at  the  time  of  their 
Snglish  hay,  $15;  corn  meal,  $23;  wheat  bran, 
)rn  fodder  (stover),  $5;  corn  ensilage,  $2.75; 
>ved  Sugar  Beet,  $5. 

3iet  of  both  cows  consisted  at  the  beginning  of  the 
of  three  and  one-quarter  pounds  of  corn  meal,  an 

of  wheat  bran  and  all  the  hay  they  would  eat. 
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The  actual  amouDt  of  hay  consumedy  in  each  case,  wa 
tained  by  weighing  out  daily  a  liberal  supply  of  it  and  di 
subsequently  the  hay  left  over.  The  same  fodder  mh 
far  as  quality  and  quantity  are  concerned,  was  also  i 
some  time  as  daily  feed  at  the  close  of  the  exp^ 
This  course  was  adopted  for  the  purpose  of  a^cerUji 
natural  shrinkage  in  daily  yield  of  milk  during  t 
engaged  by  the  experiments  (from  seven  to  eight  mont; 
amounted,  as  may  be  noticed  in  the  subsequent  detailed 
to  nearly  50  per  cent,  of  the  original  yield  of  milk. 

The  above-stated  combination  of  fodder  articles  was 
as  the  basis  of  our  investigation,  mainly  for  the  readoti 
had  been  used  with  satisfactory  results  in  some  of  oui 
feeding  experiments,  and  not  on  the  assumption  of  its  b 
best  possible  combination  of  fodder  articles  for  mitch  e 

The  value  of  a  fodder  for  dairy  purposes  may  bo  atal 
two  distinctly  diflferent  standpoints,  —  namely,  with  refc 
its  influence  on  the  temporary  yield  of  milk,  and  the 
condition  of  the  animals  which  consume  it ;  and  in  rega 
first  cost,  i,  e, ,  its  physiological  and  its  commercial  val 

The  market  price  of  our  fodder  articles  di>pend!i 
supply  and  demand  in  the  general  market;  its  detormit 
beyond  the  control  of  the  individual  farmer.  The  miwV 
of  hay  of  the  same  quality  may  vary  widely  in  differ©; 
and  in  different  localities;  its  feeding  value  rem^iius  m 
the  same,  under  corresponding  circumstances,  year  afte 

The  market  value  and  actual  feeding  effect  of  one 
same  article  do  not  necessarily  correspond  with  each  oi 
fact,  they  rarely  coincide. 

The  market  value  may  be  stated  for  each  locality 
definite  number.  The  feeding  efect  of  one  and  the  sa 
stance,  simple  or  compound,  varies  under  different 
stances,  and  depends  in  a  controlling  degree  on  its  j 
use.  Sugar  fed  without  any  suitable  admixture  has  no 
value ;  it  is  worthless  as  the  sole  food  of  an  animal.  1 
supplemented, —  as,  for  instance,  in  the  sweet  corn, —  il 
tive  value  is  very  great.  Bread  has  a  high  feeding  v; 
man ;  a  cat  fed  exclusively  with  bread  dies,  after  eomc 
with  the  symptoms  of  starvation. 
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l\e  plant  or  part  of  plant  has  been  found  to  supply 
and  efficiently  to  any  considerable  extent  the 
various  kinds  of  farm  stock,  it  becomes  a  matter 
rtance  to  learn  how  to  supplement  our  leading  farm 
et  the  divers  wants  of  each  kind.  To  secure  the 
ng  value  of  each  article  of  fodder  is  most  desirable 
)st  of  good  economy.  The  judicious  selection  of 
'or  a  suitable  and  remunerative  diet  for  our  dairy 
s  usy  therefore,  to  study  the  value  of  the  fodder 
ir  disposal  from  both  standpoints, 
ical  analyses  of  the  various  articles  used  in  the 
of  fodder  in  our  case,  are  stated  in  some  succeed- 
show  their  character  and  their  respective  quality. 
I  the  chemical  composition  of  a  fodder  ration  in 
^ith  an  otherwise  carefully  managed  feeding  experi- 
es  us  to  recognize,  with  more  certainty,  the  causes 
ig  feeding  effects  of  one  and  the  same  fodder  article, 
different  combinations.  It  furnishes  also  a  most 
de  in  the  selection  of  suitable  commercial  feed  stuffs 
i  eources  to  supplement  economically  our  home- 
r  crops.  Practical  experience  in  feeding  stock  has 
ced,  that  it  seems  to  need  no  further  argument  to 
I  a  matter  of  fact,  that  the  efficiency  of  a  fodder 

I  dairy  does  not  depend  on  the  mere  presence  of 
of  certain  prominent  fodder  articles,  but  on  the 

a  proper  quantity  and  a  certain  relative  proportion 
minent  constituents  of  plants,  which  are  known  to 
for  a  successful  support  of  life  and  the  special 
the  dairy  cow. 

ions  into  the  relations  which  the  various  prominent 
of  plants  bear  to  the  support  of  animal  life,  have 
advisable  to  classify  them  in  this  connection  into 
}, — mineral  constituents,  and  nitrogenous  and  non- 
organic constituents.  For  details  regarding  this 
re  to  refer  to  previous  publications  of  the  Station, 
ind  extensive  practical  feeding  experiments,  with 
'  prominent  fodder  articles  in  various  conditions, 

II  kinds  of  farm  live  stock,  have  introduced  the 
reporting  together  with  analysis  of  the  chemist,  the 
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results  of  careful  feeding  experiments,  as  far  as  th< 
fodder  articles  have  proved  digestible,  and  were  thua 
for  the  support  of  the  life  and  the  functions  of  tho  ] 
kind  of  animal  on  trial.  In  stating  the  amount  of  th 
ble  portion  of  the  fodder  consumed  in  a  feeding  expei 
has  also  proved  useful  for  comparing  different  fuddei 
etc.,  to  make  known  by  a  distinct  record  the  relativi 
tion  which  has  been  noticed  to  exist,  between  the  a 
nitrogenous  constituents  and  the  non-nitrogenoue 
constituents.  This  relation  is  expressed  by  the 
**  Nutritive  Ratio."  An  examination  of  the  subsequ 
description  of  our  feeding  experiments  will  show,  for 
that  the  corn  meal  we  fed  contained  one  part  of  < 
nitrogenous  matter,  to  8.76  parts  of  digestible  non-nil 
organic  matter,  making  the  customary  allowance  for  t 
physiological  value  of  the  fat  as  compared  with  that  c 
sugar,  etc.  (2.5  times  higher).  The  ** Nutritive  1 
the  corn  meal  is  subsequently  stated  as  follows  1:8. 
different  combinations  of  fodder  articles,  to  constitute 
diet  during  different  feeding  periods,  vary  as  f^ir  a^  th 
tive  ratios  are  concerned  from  1:6. 7  to  1:10*17.  T 
relation  (1 :  6.7)  was  obtained  by  an  exceptionally  liirg 
of  roots,  with  hay  and  wheat  bran  without  corn  meal ; 
wider  relation  (1 :  10.17),  by  feeding  a  liberu)  amouu 
ensilage  with  hay  and  corn  meal  without  bran.  A  cl 
tion  of  nitrogenous  and  non-nitrogenous  digestible  cot 
of  an  otherwise  suitable  fodder  mixture  is  coneidered  i 
essary  for  growing  animals  and  dairy  cows,  thim  for  ft 
animals  and  moderately  worked  horses  and  oxen, 
investigators  recommend  for  dairy  cows  a  diet  which 
to  a  nutritive  ratio  of  1:5.4.  Arrangements  will 
during  the  coming  winter  season  to  repeat  our  feedin 
ments  with  essentially  the  same  coarse  fodder  arti 
modified  by  a  suitable  increase  and  addition  of  con 
feed  stuffs  to  secure  daily  diet  of  a  closer  nutritive  x\ 
has  been  used  on  the  present  occasion. 

An  examination  of  the  subsequent  tabulated  statemc 
results  of  our  experiments  shows,  among  other  interest 
the  marked  influence  of  the  feeding  of  dried  corn  fodd 
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ige  as  a  substitute  for  a  part  of  the  English  hay,  on 
'  the  production  of  milk.  Not  less  striking  is  the 
nfluence  of  a  moderate  amount  of  roots,  as  a  substi- 
part  of  the  hay,  on  the  quality  of  milk.  A  numeri- 
sion  of  the  influence  of  the  yield  of  milk  in  case  of 
Dws,  as  well  as  at  different  milking  periods  of  the 
under  the  same  system  of  feeding,  on  the  cost  of  its 
,  may  not  be  without  some  interest,  when  entering 
ious  discussion  of  the  question,  What  kind  of  cows 
e  removed  from  our  dairy  stock  in  the  interest  of 
>my? 
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Rbcobo  of 

Daisy. 

F«KD  Go^umio 

CLM.) 

pmE  P*F. 

it 

or 

li 
pi 

FEEDING 

1 

1 

1 

s' 

1 

1 

ISM. 

3.25 

3.01 

_ 

■ 
30.00; 

_ 

_ 

mm 

t«a 

149 

Dee.  10  to  »,       , 

a.^ 

3.til 

a.w 

lOJJO 

- 

- 

tlM 

1S.4 

1.4a 

Jail.   Sto^,       - 

a.25 

a.2» 

130Q 

S.00 

^ 

_ 

mu 

14.3 

1.44 

t. 

i^.  iton« 

3,?5 

SS5 

-  ' 

15.00 

-  ' 

CT.00 

33.41 

I4.f 

!.(» 

«     »to2»,       . 

a-25 

- 

.» 

is^ 

- 

TtM 

21.06 

tU 

1^ 

MftF,  Ito  a,      . 

3:25 

- 

- 

ISOQ 

- 

40.00 

n.u 

13.3 

1J4 

"     12  to  tJ,       > 

a.2.1 

325 

- 

isoo 

- 

£7.00 

nM 

14  3 

1^ 

"     35ldApr.l3. 

3.ta 

325 

- 

u,«* 

30.SS 

- 

^n 

UJ& 

1J« 

Apr.  18  to  May  6^ 

3.2S 

32S 

* 

10.00 

39.il 

- 

£15t 

ILO 

i.»i 

UiySOtoSl.       . 

3.25 

- 

&JDQ 

41J5 

- 

I0;a3 

«lS 

im 

JjlDtt  4  to  111 

3.25 

- 

- 

&.00 

4L34 

- 

10.7fl 

S.ft 

IM 

"    aa  to  July  4, 

3.2& 

3u3a 

- 

»).0Q 

- 

- 

a4.» 

8^ 

tM 

I 

Record  of 

MOLUK. 

niB  DAT. 

'J 

r 

^^1 
pi 

rEKDlXO 
PERIODS. 

1 

1 
J 

Im      ' 

1 

i 

1 

s 

1 

KoT.20loDeo.  T, 

3.25 

3^ 

_ 

30.00 

, 

^ 

^.08 

12.02 

im 

Dee.  in  tu  a».       . 

3.W 

3,35 

«.oo 

logo 

- 

- 

21.04 

)l.Sfl 

1.3a 

Iftfift. 

a,«6 

3.2* 

13,3IS 

&,00 

_ 

_ 

at.ii 

i3*ei 

IM 

Petk.    ItolT,       . 

a.3ft 

:4,35 

- 

KfM 

- 

27.00 

mn 

11*13 

2.14 

"     IT  to  Si,       . 

a.s» 

- 

- 

ta.oo 

- 

2Tj00 

2l.0« 

IS.t 

i.au 

lUf.   ito    8,       . 

3^5 

- 

' 

lfi.«» 

* 

40.00 

33.13 

10,6 

2,19 

"     13  to  2S.       , 

3,2S 

3,3a 

- 

IfiOO 

- 

2J,«0 

%im 

IM       5  ]» 

'<     2a  to  Apr.  IS, 

S.^ 

3.25 

- 

ii.t» 

2J.2T 

- 

IflU 

11.3     t,n 

1 

Ap^.lStolCAr  «, 

a,a5| 

3*^ 

- 

I<),00 

39.31, 

-     ' 

nM 

10,3 

2,01 

1  ^ 

]Ci720to3l.       . 

- 

3^ 

- 

aoQ 

aa.es 

- 

l«04 

B.O 

tMJ 

Jan*  4  l»  14,       . 

s.^ 

- 

- 

SjOO 

40.«3 

- 

I0.fii 

94 

lai 

1; 

**    20loJQlr4* 

1.30 

3.flfi 

- 

30,00 

- 

-    , 

34.04 

1.1 

2J0 
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Cost  of  Feed  Per  QiMrt  of 
(Daisy.) 


Milk. 


t^ 

fi 

II 

u 

1 

Ii 

o  9 

1^ 

Hi 

I. 

H 

il 

11 
2ff 

2P 

1 

|5 

'1 

II 

s  8 

'1 

II. 

ii 

I'd 

|1 

1] 

2"" 
B 

Ii 

Qt*' 

Qt,. 

iL6«. 

Z6«. 

Lb: 

U: 

Lb; 

Lb*. 

Otni: 

7, 

292.6 

16.3 

68.50 

58.50 

- 

860^ 

- 

- 

$8.oe 

1.86 

160  0 

16.4 

35.76 

85.75 

88.00 

110.00 

- 

- 

1.81 

1.07 

2885 

14.2 

66.00 

65.00 

240  00 

100.00 

- 

- 

2.75 

0.07 

241.6 

14.2 

66.25 

65.25 

- 

266.00 

- 

460.00 

4.25 

1.76 

118.6 

18.2 

20.26 

- 

- 

135  00 

- 

243.00 

1.01 

1.61 

106.6 

13.3 

26.00 

- 

- 

120.00 

- 

820.db 

1.06 

1.84 

166.5 

14  2 

85.75 

85.76 

- 

165.00 

- 

207.00 

2.76 

1.76 

la. 

256.2 

12.8 

66.00 

65.00 

- 

202.00 

412.60 

- 

4.12 

1.61 

e. 

200  J» 

11.6 

61.75 

61.75 

- 

100.00 

664  60 

- 

3.40 

1.67 

. 

112.7 

0.2 

- 

30.00 

- 

60.00 

601.00 

- 

166 

1.87 

. 

06.0 

8.0 

36.75 

- 

- 

56.00 

455.00 

- 

IM 

130 

4. 

75.5 

8.4 

20.25 

20.26 

- 

180.00 

- 

- 

1.00 

2.64 

^ 


f 
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Cost  of  Feed  per  Quart  of  Milk. 

(MOLUE.) 


FBEDme 

PERIODS. 


u 

r^ 

%e 

? 

gs 

;« 

N 

=1 

11 

^1 

II 

2U 

fi 

<;| 

1-51 

q'J 

-n 

H 

II 


=  7 


-a 


I' 


s^ 

5-s 

ll 

11 

iS^ 

^m 

*?•• 

^  = 

-  c 

c^ 

5^ 

i^ 

£E 

<  3 

C^ 

la 

H 

r* 

u*. 

i^t. 

- 

- 

- 

-      ' 

- 

* 

- 

m.M 

^ 

^a.w 

- 

S9Di)0 

*    , 

moo 

44£.1W 

* 

(MfiO 

- 

ittJlO 

- 

44T.0a 

- 

- 

- 

^5 


Not.  20  to  Doo-  Tj 
Bee  1^  to  29, 
Jan*    i  to  ^, 

<*     20  to  23,       . 
Mat*  iVn  h      . 

M      astoApT.ia, 
^pr.  11  to  M&y  a, 

JUTllr    4  to  14f 


37T.6 
1§C?.B 
96  0 
S4^ 
IIKO 
223.fl 
190.a 
IW.0 

T7,0 


12  «s 
ii.e 

13.0 

11^ 
la.o 

10  6 

11. 1 

11,2 
10.« 

o.l 


U9. 
5S50 

as.is 

A&.OO 
fifl.2S 

65  00 
61  TG 

a»4a 


&8.&0 
3575 
fiS.OO 
55.S5 


33.75 
flJi.Oit 

aeoo 

30,25 


i*f. 


68  00 
2TI.O0 


»M.04 
110,00 
140.00 

iaii.n 

120.0l> 

105  ioa 
384.00 

60  00 

Bft.06 

180  fk> 


\n 

27S 

1.11 

1.17 


Anai^3eji  of  Mttk. 
(Daisy.) 


i    1 

i 

1 

1 

3 

1 

8 

3 

W*ier, 

STSfl 

87.65 

mm 

gOjs'86a2 

1 

S0.7S' 

sa.si 

u,» 

ST  02 

6740 

w.:^ 

Bolide .        .       . 

12,44 

I2.a5 

luya 

ISK^    13.3^1 

13/22 

14.  IS 

II03 

]2.tti 

ta.9u 

155S 

9AUln»ndi3,    . 

S,^ 

31^ 

sae 

iM      4  30 

4.30 

4.M     4Ja 

4X. 

430 

441 

(MOLLIK.) 


n 

1 

1 

1 

■* 

i 

» 

5 
1 

S 

3 

E» 

a 

^ 

^ 

> 

2 
i 

Wmter,         .       . 

rn.1. 

67.35 

H7.m 

S€35 

87  04 

sr.oe 

Slt.61 

86  3» 

873* 

«?2a 

mM 

Solt4^.       .       . 

ixw 

12JS5 

12,33 

u.m 

12.96 

l^M 

la.a^ 

»aCT 

I!i.TO 

lAT^ 

ta-M 

F.4I  Citi  loHdi]^    . 

8,ia 

as» 

3.73 

i^ 

@.T4 

4.7*1 

4.0$ 

t.»t 

ZM 

4.34 

411 
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I  OF  THE   DlFFEBBNT  ARTICLES  OF  FeED  CONSUMED 
DURING  THE   ABOVE   EXPERIMENTS. 

HAY. 

[From  Experiment  Station,  1886.] 


1 
ll 

fil 

II 

i 
1 

100^  c. 

8.30 

166.00 

« 

« 

"1 

• 

91.70 

1,834.00 

100.00 

2,000.00 

of  Dry  MaUer, 

>        •        •        • 

6.12 

122.40 

- 

-. 

lose. 

30.19 

603.80 

360.20 

68 

»9 

.        •        .        • 

2.66 

61.00 

23.46 

46 

in     (Nitrogenous 

•^ 

tter),     . 

9.76 

195.00 

111.16 

67 

nons  Extract  Mat- 

. 

61.39 

102.78 

647.51 

63 

100.00 

2,000.00 

1,132.32 

- 

J  consisted  largely  of  Herd's-grass  (^Phleum  pratense) 
3p  (Agroslis  vulgaris)^  with  a  fair  admixture  of  clover. 

CORN  FODDER. 
[From  the  Experiment  Station,  1886.] 


1 
{l 

II 

m 

II 

lit 

£ 

100°  c, 

16  40 

308.00 

. 

. 

1 

. 

84.60 

1,692.00 

'_ 

■ 

100.00 

2,000.00 

of  Dry  Mailer, 

.... 

4.22 

84.40 

. 

. 

lose. 

20.93 

418.60 

301.89 

72 

d> 

.... 

2.63 

62.60 

39.45 

75 

>,. 

in      (Nitrogenoas 

r^ 

tter),     . 

9.17 

183.40 

133  88 

73 

nous  Extract  Mat- 

. 

63.06 

1,261.00 

844.87 

67 

1 

100.00 

2,000.00 

1.319.69 

- 

>ve  corn  fodder  was  raised  under  the  same  conditions, 
be  soil  and  the  fertilizers  used  are  conoerned,  as  the 
ie  siloi. 
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CORN  ENSILAGE. 
[From  the  Silos  of  the  Experiment  Station.] 


|i 


SI  . 

J.  "S 

ii! 

'3« 

Moisture  at  100°  C,         .        . 
Dry  Matter,      .... 

77.48 
22  62 

1,549.60 
450.40 

274.68 
62.42 

114.17 

876.63 

1,317.90 

Analysis  of  Dry  Matter. 
CrucJe  Ash,       .... 
**     Cellolose.      . 
"     Fat,        . 

"     Protein      (Nitrogenous 
Matter).     .        .        . 
Non-nitrogenous  Extract  Mat- 
ter,        

100.00 

4.19 

19.08 

3.49 

7.82 

65.42 

100.00 

2,000.00 

83.80 

381.60 

69.80 

166.40 

1,308.40 

73 
75 

7a 

67 

2,000.00 

The  above  analysis  represents  the  mean  oonipositioa 
ensilage  obtained  from  the  siios  described  in  a  previo 
letin.  The  contents  of  the  silos  were  fed  in  direct  succ 
beginning  with  the  silo  which  had  been  filled  slowly « 
corn  had  been  about  six  mouths  in  the  silo  when  the  1 
of  the  ensilage  commenced. 

CORN  MEAL. 

[Amherst  Mill,  1885.] 


i^ 

5^ 

Pounds  DigMtlbte 
in  A  ton  of  3,000 
Ibt. 

5^ 

Moisture  at  100°  C, 

12.62 

252.40 

. 

_ 

Dry  Matter,     .... 

87.88 

1,747.60 

^ 

100.00 

2,C00.00 

_ 

Analysis  of  Dry  Matter, 

Crucie  Ash,      .... 

1.56 

31.20 

- 

- 

••     Cellulose,     . 

2.66 

53.20 

18.09 

34 

"Fat,       ...        . 

4.27 

85.40 

64.90 

1     '* 

"     Protein     (Nitrogenous 

Matter),    . 

11.43 

228.60 

194.31 

85 

Non-nitrogenous  Extract  Mat- 

ter,       ... 

80.08 

1.601.60 

1,505.50 

94 

100.00 

2,000.00 

1,782.80 

The  average  composition  of  the  corn  meal  during  the  c 
ments. 
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WHEAT  BRAN. 

[Amherst  Mill,  1885J 

93  per  cent,  passed  through  Mesh  144  to  the  square 


tfic4. 


SI 


100*>  c, 

I  of  Dry  MaUer, 
lose, 


12.06 
87.96 


24100 
1,769.00 


100.00 


in      (NitrogenoDS 
tter),     .        . 
inoQS  Extract  Mat- 


6.64 

11.49 

4.76 


17.86 
69.26 


2,00000 

132.80 

229.80 

96.00 

867.20 

1.186.20 


100.00 


2,000.00 


46.96 
76.00 

314.34 

948.16 


1,384.46 


20 
80 

88 

80 


drage  composition  of  the  wheat  bran  during  the  ex- 


LANE'S   IMPROVED  SUGAR  BEET. 
[From  Experiment  Station,  1885.] 


J 

cu 

II 

||3 

11 

5^i 

1 
1 

100**  c,      .      . 

83.67 
16.43 

100.00 

3.67 

6.27 

.83 

17.44 

72.89 

100.00 

1,671.4 
328.6 

105.4 
16.6 

261.6 

1,384.9 

100 
100 

76 

96 

of  Dry  Matter. 

iloee,     . 

dn    (Nitrogenons 

atter),  . 

noQS  Extract  Mat- 

2,000.0 

714 

105.4 

16.6 

348.8 

1,467.8 

■1 

2,000.0 

1,768.6 
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Summary  of  Amount  of  Digestible  Matter  contained  in  the  pi 
described  Feeding  Periods. 


PBBI0D3. 

TotalAmountof  Food 
Consumed   (in   lbs.) 
daring     tbe    Entire 
Period. 

Total  Amount  of  Dry 
Matter  Consumed  (in 
lbs.)  during  tbe  En- 
tire Period. 

Digestible    Portion    of 
Dry  Matter  (in  lbs.) 
Consumed  during  tbe 
Entbre  Period.* 

< 

I.,  Daisy  and  Mollie, . 

477.00 

483.00 

267.40 

14.86 

IL,    "       "        *•      . 

269.50 

238.03 

158.40 

14.40 

in.,  Daisy, 

470.00 

408.71 

276.10 

J3^l 

in.,  Mollie, 

601.00 

434.94 

293.20 

14.66 

IV.,  Daisy  and  Mollie, 

824.50 

406.40 

275  80 

16.22 

Y",        ♦*      ••        ♦♦ 

407.25 

189.50 

123.20 

13.69 

VI.      **      **        ** 

466.00 

185.40 

124.60 

15-58 

VII.,    "      " 

533.50 

262.80 

178.30 

16.21 

Vni.,  Daisy.      . 

834.50 

474.63 

303.00 

15,16 

VIII.,  Mollie,     . 

859.50 

474.73 

303.70 

15J9 

IX ,  Daisy, 

878.00 

408.63 

267.20 

Uj06 

IX.,  Mollie, 

880.00 

410.08 

268  20 

14.12 

X.,  Daisy,  . 

600.00 

201.93 

135.90 

11.33 

X.,  Mollie,.        .        . 

541.00 

199.64 

133.90 

n,i5 

XL,  Daisy,         .        . 

545.75 

184.35 

118.70 

10.79 

XI.,  Mollie, 

537.75 

182  54 

•  117.40 

10.67 

Xn.,  Daisy  and  Mollie, 

238.50 

216.40 

136.00 

15.11 

*  The  salines  contained  in  these  crops  are  not  included. 
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I.  PERIOD  (18  DATS). 
Daisy  and  MoUxe. 


ToUl 
Amonnt. 

Dry 
Matur. 

DlOBSTIBLB  POHTIOK. 

Cclla. 
lose. 

Fat. 

Protein. 

Non-nitrogen- 
out   Extract 
Matter. 

Lb; 

Lb9, 

Lb; 

Lb9. 

Lbt. 

Lb9. 

. 

^.6 

61.5 

1.2 

2.0 

8.1 

24.4 

. 

68.5 

51.4 

.6 

1.7 

6.0 

38.7 

. 

360. 

330.1 

67  8 

3.9 

17.2 

106.9 

477.0 

433.0 

59.6 

7.6 

30.3 

170.0 

Nutritive  ratio,  1 :  8.2. 

Dalay.  Mollle. 

Iry  matter  consamed  per  day,  in  lbs.,     .        .     24.06  24.06 

ilk  produced  per  day, 16  26  12.63 


n.  PERIOD  (11  Days). 
Daisy  and  Mollie. 


Total 
Amount. 

Dry 
Matter. 

DiOBSTIBLB  POBTIOir. 

Cella- 
loae. 

Fat. 

Protein. 

Non>nitro8en- 
ous  Extraet 
Matter. 

Lb; 

Lb; 

Lb; 

Lb; 

Lb; 

Lb; 

. 

3676 

31.44 

.7 

1.2 

4.9 

14.9 

. 

35.76 

31.27 

2.8 

1.0 

8.1 

23.6 

. 

110.00 

100.87 

17.7 

1.2 

6.6 

32.7 

. 

88.00 

74.45 

11.2 

1.5 

6.0 

31.4 

269.60 

238.03 

32.4 

4.9 

18.6 

102  6 

Nutritive  ratio,  1 :  7.9. 

iry  matter  consamed  per  day,  in  lbs., 
ilk  produced  per  day. 


Daily. 

21.63 
16.36 


Mollia. 
21.63 
11.86 
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Meal, 
Shorts, 
Hay, 
Com, 


III.  PERIOD  (20  DATS). 
Daisy, 


ToUd 
Amoant. 

Dry 
lUtter. 

DiOKSTIBLB  POBTK 

CeUo- 

Fat. 

Protelii. 

! 

Meal,    .... 

Shorts,. 

Hay,     .... 

Corn,    .... 

Lbt. 
65.00 

65.00 
100.00 
240.00 

£b$. 
56.80 

57.17 

91.70 

203.04 

£b$. 
.5 

1.3 

16.0 

30.6 

Lb9. 

1.8 

2.2 
1.1 
4.0 

Lb%. 
6.5 

9.0 

5.1 

13.6 

470.00 

408.71 

48.40 

9.1 

33.2 

Mollis. 


65.00 

65.00 

100.00 

271.00 

501.00 


56.80 

57.17 

91.70 

229.27 

434.94 


.5 

1.3 

16.0 

34.5 


52.3 


1.8 
2.2 
1.1 
4.5 
9.6 


5.5 

9.0 

5.1 

15.3 


34.9 


Nutritive  ratio, 

Amoant  of  dry  matter  consamed  per  day,  io  lbs., 
'Quarts  of  milk  produced  per  day. 


Dmlay. 

1:7.72 
20.43 
14.17' 


r 
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IV.  PERIOD  (17  DATS). 
Daisy  and  MoUie. 


Total 
Amoant. 

Dry 
Matter. 

DlOBATIBLI  POBTIOM. 

CeUu- 
lose. 

Fat. 

Protein. 

Mon-nitroffen- 
oui    Extract 
Matter. 

Zb9, 

U8. 

Lbi. 

Lb», 

Lb: 

Lb8. 

• 

65.25 

48.60 

A 

1.6 

4.7 

36.6 

• 

66.26 

48.69 

1.1 

1.8 

7.6 

23.0 

256.00 

233.84 

40.9 

2.7 

13.0 

76.7 

469.00 

76.41 

4.0 

.6 

9.9 

62.2 

824.50 

406.4 

4G.4 

6.7 

35.2 

187.6 

Nutritive  ratio,  1:7.1. 

r  matter  consumed  per  day,  in  lbs., 
k.  produced  per  day, 


Dalay.  MoUle. 

23.90         23.90 
14.2  11.16 


V.  PERIOD  (9  Days). 
Mollie  and  Daisy. 


Total 
Amoant. 

Diy 
Matter. 

DiamiBLS  PoBTioir. 

Cellu- 
lose. 

Fat 

Protein. 

Non- nitrogen- 
Matter. 

' 

Lb8, 

29.26 
136.00 
248.00 

Lb8, 

25.73 

128.80 

39.92 

Lbi. 
.6 

21.7 

2.1 

Lba. 
1.0 

1.6 

.3 

Lb8. 

4.0 

6.9 
6.2 

Ui. 
12.2 

40.1 
27.6 

407.26 

189.6 

24.4 

2.8 

16.1 

79.9 

Nutritive  ratio,  1 :  6.9. 

r  matter  consumed  per  day,  in  lbs., 
:  produced  per  day. 


Daisy. 
21.05 
10.61 


MoUIe. 
21.05 
13.16 
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• 

VL  PERIOD  (8  Days} 

Daisy  and  Molik, 

T0U1 

AlfioHELL 

Maltcrr, 

DiautiALx  Pfivnsv, 

CeUn- 

lOfltt. 

FlL 

f^rolAin, 

SfOB 

U 

Shorto. 

Roots 

120,00 

26.00 

520,00 

466-00 

110,04 
2237 
52.53 

185.44 

XAf* 
19,3 

.5 

23 
22  6 

13 
.4 

3.6 

6,9 

2,6 

16.G 

Nutritive  ratio,  1 ;  6,7, 

Amount  of  dry  matter  consumed  per  day,  in  lbs,. 
Quarts  of  milk  produced  per  day, 


Dull?. 

2X17 

13.31 


1 


YH.  PERIOD  (11  Data), 

Bai'ii/  find  MoUie. 


Aidount. 

Dioisnaijs  PoBTn>3t. 

nt 

Froialiw 

am 

Meal,    ,       .       ,        , 

31.24 

.28 

i.o  1 

SjO 

Bay,     .... 

165  00 

151JI 

264 

18 

8,4 

Shorts 

35.75  1 

31,44 

.7 

L2 

4.9 

Eoub,  .       -       .       , 

2JJ7.00 

48^ 

2^7 

.4 

6,4 

533,50 

2623 

:.i0.0 

44 

22.7 

Natritive  ration  1  :  7,1. 

Amount  of  dry  matter  consumed  per  day,  in  lbs.,     •       ,     SM9 
Quarts  of  milk  produced  per  day, 14^ 
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VIII.  PERIOD  (20  Dat».) 
Daisy, 


ToUl 
Amoant. 

Dry 
Matter. 

DioiSTXBLi  Porriov. 

Cella- 

lOM. 

Fat 

Protetn. 

eoos  Extract 
Matter. 

Lbi. 

Lb§. 

Lb$. 

Lb9. 

Lb: 

Lb9. 

' 

65.00 

56.80 

.5 

1.8 

6.6 

42.8 

. 

65.00 

57.17 

1.3 

2.2 

9.0 

27.1 

. 

292  00 

267.76 

46.9 

3.1 

14.9 

86.7 

. 

412.50 

92.90 

12.8 

2.4 

63 

40.7 

834.50 

474.63 

61.5 

9.5 

34.7 

197.3 

Mollie, 


•              • 

65.00 

56.80 

.5 

1.8 

6.6 

42.8 

• 

66.00 

67.17 

1.3 

2.2 

9.0 

27.1 

. 

284.00 

260.43 

45.6 

3.1 

14.6 

84.3 

•              • 

445.60 

100.33 

13.8 

2.6 

6.7 

44.0 

859.60 

474.73 

61.2 

9.7 

34.7 

198.1 

matter  coDsumed  per  day,  in  lbs., 
produced  per  day, 


Daisy. 

1:8.14 
23.73 
12.8 


1:8.17 
23.73 
11.2 


IX.  PERIOD  (19  Days). 
Daisy. 


DI0B8TIBLB  POBTIOV. 

Total 
Amount. 

Dry 
Matter. 

Cello- 

lOM. 

Fat 

Protein. 

Non-nitrogen- 
ous Extract 
Matter. 

Lb; 

Lb: 

Lb9, 

Lb8. 

Lb; 

Lb8. 

• 

61.75 

53.96 

.6 

1.7 

5.3 

40.5 

• 

61.75 

64.31 

1.2 

2.1 

8.5 

25.7 

. 

190.00 

174.23 

30.6 

2.0 

9.7 

66.4 

• 

564.50 

126.13 

17.3 

3.8 

7.2 

66.3 

878.00 

408.63 

49.6 

9.1 

30.7 

177.9 
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MoUie. 


Total 
Amount. 

Dry 
Matter. 

DlOBtTZBUPC 

CeUa- 
lose. 

Ftt 

Protd 

Meal,    .... 

61.76 

63.96 

.6 

1.7 

6i 

Shorts,. 

61.76 

64.31 

1.2 

2.1 

8i 

Hay 

190.00 

174.23 

30.6 

2.0 

9,1 

Ensilage, 

666.60 

127.68 

17.6 

8.8 

1,1 

880.00 

410.08 

49.7 

9.1 

30i 

Nutritive  ratio, 

Amoant  of  dry  matter  consumed  per  day,  in  lbs.. 
Quarts  of  milk  produced  per  day, 

X.  PERIOD  (12  Days). 
Daisy 


DIOB8TXBLB  P( 

ToUl 

Dry 

AmoanL 

Halter. 

CeUu- 

lOM. 

Fat 

Protei 

Lb; 

Lb8. 

£te. 

Lb9. 

Lb: 

Meal 

89.00 

34.08 

.3 

1.1 

8.J 

Hay,     .... 

60.00 

66.02 

9.6 

.6 

3.] 

Ensilage, 

601.00 

112.83 

16.6 

3.0 

6.^ 

600.00 

201.93 

26.4 

4.7 

\2Ji 

Mollie. 


Meal,    .... 

39  00 

34.08 

.3 

1.1 

3.( 

Hay 

60.00 

55.02 

9.6 

.6 

3.1 

Ensilage,      . 

442.00 

110.54 

16.1 

2.9 

6.J 

641.00 

199.64 

26.0 

4.6 

12.'3 

Nutritive  ratio, 1 :  10. 

Amoant  of  dry  matter  consumed  per  day,  in  lbs.,  .        .       164 
Quarts  of  milk  produced  per  day, V.! 
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XL  PERIOD  (11  DatsO 
Daisy, 


ToUl 
Amount. 


Dry 
Matter. 


DlQRSTIBLK  POKTIOV. 


Cenn- 

lOM. 


Non-nitrogen> 
ou  Extract 
MattfT. 


Lb9. 
35.76 

66.00 

455.00 

645.75 


Lbt, 
31.44 

60.44 

102.47 

184.36 


Lb: 
.7 

8.8 

14.1 


23.6 


Lb; 
1.2 

.6 

2.7 


Lb: 

4.9 

2.8 
6.8 


4.5 


13.5 


Lb: 
16.9 

16.3 

44.9 


77.1 


Mollie. 


35.76 

65.00 

447.00 


537.75 


31.44 

60.44 

100.66 


182.54 


.7 

8.8 

18.8 


23.3 


1.2 

6 

2.6 

4.4 


4.9 
2.8 
5.7 


13  4 


15.9 
16.3 
44.1 


76.3 


matter  coDsumed  per  day,  in  lbs., 
produced  per  day,   .        .        .        , 


DaUy.  MolUe. 

1 :  8.29  1 :  8.25 

16.76  16.59 

8.9  9.1 


XII.  PERIOD  (9  Days). 
DaUy  and  Mollie. 


DiOMTiBL«  Portion. 

ToUl 
Amount. 

Diy 
Matter. 

Cellu- 
loto. 

Fat 

Protein. 

Non-nitrogen- 
OQS    Extract 
Matter. 

Lb9. 

Ui 

Lb: 

Lb: 

Lb: 

Lb: 

• 

29.25 

25.66 

2.3 

.8 

2.5 

19.2 

• 

29.26 

26.78 

.6 

1.0 

4.0 

12.2 

. 

180.00 

166.06 

28.9 

1.9 

9.2 

63.4 

238.50 

216.4 

31.8 

3.7 

15.7 

84.8 

Nutritive  ratio,  1:8. 

Daisy.  Mollie. 

matter  consumed  per  day,  in  lbs.,     .        .     24.04  24.04 

Ik  produced  per  day,  .        .        •        .        •       8.  4  8.6 
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r^'.\vp 


\ 


Milk  and  Creamery 
to 

Record  from  NovemI>er  17^1 
April  SO,  1886. 

Quarts  of 

Milk 
I^rodaced. 

Spaces  of 

Cream 
ftt>m  Milk. 

Prico 

allowed 

per  Space 

1885. 

November  17  to  80,      . 

764 

348 

4ct8. 

December  1  to  31, 

862 

409 

4     " 

1888. 

Jannary  1  to  31,    . 

785 

355 

4     " 

February  1  to  28,  . 

695 

324 

4    " 

March  1  to  31, 

772 

339 

4    " 

April  1  to  30, 

688 

257 

4    " 

4,566 

2,032 

- 

November,  1885.    6.38  spaces  of  cream  made  I  lb.  butter,  e 

cents  per  pound. 
December,     **        6.50  spaces  of  cream  made  1  lb.  butter,  eqn 

per  pound. 
January,      1886.    6.54  spaces  of  cream  made  1  lb.  butter,  e< 
cents  per  pound. 
6.65  spaces  of  cream  made  1  lb.  butter,  e 

cents  per  pound. 
6.34  spaces  of  cream  made  1  lb.  butter,  e 

cents  per  pound. 
6.13  spaces  of  cream  made  1  lb.  butter,  e 
cents  per  pound. 


February, 

March, 

April, 


\\\ 


I  * 


MILK 

ANALYSIS. 

[Samples  sent  on  for  Examination.] 

1 

a 

8 

Specific  gravity,      . 

1.0375 

1.032 

1.0329 

Temperature,  C,    . 

19.** 

20.° 

17..5*» 

Solids,     . 

10.25  per  ct. 

13.67  per  ct. 

14.37  per  ct 

Fat, 

.42      " 

4.15      " 

4.87      " 

Solids  not  fat, 

9.83      " 

9.52      " 

9..50      " 

These  samples  are  from  the  vicinity  of  Aroherst. 
akim  milk* 
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2.   FODDEB  AND  FODDER  ANALYSES. 

^plication  of  an  intelligently  devised  system  of 
tests,  for  the  purpose  of  ascertaining  the  amount 
elative  proportions  of  the  essential  proximate  con- 
)f  our  fodder  articles,  has  rendered  valuable  ser- 
practical  agriculture.  The  chemical  analysis  of 
ring  their  successive  stages  of  growth  has  shown 
tcrations  in  their  composition,  as  far  as  the  absolute 
■  vegetable  matter,  as  well  as  the  relative  propor- 
le  essential  plant- constituents,  are  concerned.  It 
ired  not  loss  conspicuous  the  important  influence 

soil  in  its  varying  state  of  fertility  exerts  on  the 
tnd  the  quality  of  the  growth  raised  upon  it.  The 
arived  from  this  source  of  information  have  stimu- 
liriea  concerning  the  safest  modes  of  manuring,  of 
y  and  of  harvesting  our  different  farm  crops  with 
dct  of  securing  the  most  satisfactory  returns  under 
ircumstances. 

er  knowledge  regarding  the  particular  quality  of 
IS  articles  of  fodder  at  our  disposal  improves  our 
r  supplementing  them  judiciously  and  thus  econom- 
'  different  kinds  of  farm  live-stock,  as  well  as  for 
K)nditions  and  functions  of  the  same  kind.  It  fur- 
so,  a  safer  basis  for  the  explanation  of  the  results 
in  actual  feeding  experiments.  To  study  the 
value  or  feeding  effect  of  any  of  our  fodder  articles 

feeding  experiments,  without  learning,  as  far  as 
le,  something  more  definite  regarding  its  peculiar 
*  composition,  deprives  the  results  obtained  largely 
general  interest,  for  they  are  secured  under  ill- 
ircumstances.  The  chemical  analysis  of  an  article 
r  is  for  these  reasons  considered  the  first  step 
bo  render  an  intelligent  interpretation  of  the  results 
f  trials  possible.  Actual  feeding  experiments  have 
at  three  groups  of  plant  constituents^  namely,  nitro- 
on-nitrogenous  and  mineral  constituents^  are  needed 
sfuUy  sustain  auimal  life.  No  one  or  two  of  them, 
1  support  it  for  any  length  of  time.  In  case  the 
\  not  contain  digestible  uon-nitrogenous  substances, 
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the  fat  and  a  portion  of  the  muscles  of  the  animal 
will  be  consumed  in  the  support  of  respiratiou  be 
life  terminates.  In  case  digestible  nitrogenou,'i  eons 
are  excluded  from  the  diet,  Ihe  formation  of  new  blc 
flesh  from  the  food  consumed  ceases ;  for  the  ainoiul 
according  to  our  present  state  of  information ^  is  not 
of  producing  its  principal  constituents  from  ^mytbi 
than  the  nitrogenous  constituents  of  the  plants. 

Herbivorous  animals  receive  these  sub&taDces 
from  the  plants;  carnivorous  animals  indirectly,  by 
on  herbivorous  animals.  We  feed,  at  present,  ou 
stock  too  frequently,  without  a  due  consideration  of  t 
eral  natural  law  of  nutrition ;  to  deal  out  our  foddt 
only  with  mere  reference  to  name,  instead  of 
ourselves  more  familiar  with  their  composition  ai 
particular  quality,  deprives  us  even  of  the  chance  o 
ing  an  intelligent  conclusion  from  our  present  syi 
feeding. 

To  comp:)und  the  animal  diet  with  reference  to  t 
ticular  organization  of  the  animal,  its  age  and  \U  fu 
is  of  no  more  importance  than  to  select  the  fodd 
stances  with  reference  to  its  special  wants,  e8  frit 
absolute  and  relative  quantity  of  the  three  egsentinl 
of  food  constituents  are  concerned. 

The  peculiar  character  of  our  home-raised  fodder 
is  apt  to  conceal  their  special  deficiency  for  the  varic 
poses  they  are  used  for  in  general  farm  management, 
all  contain  the  three  essential  food  constituents, 
widely  varying  proportions;  and  they  ought,  there 
be  supplemented  in  different  directions  to  seen  re  t1 
economical  value.  To  resort  to  more  or  less  of  tl 
fodder  article  to  meet  the  special  wants,  may  meet  i 
as  far  as  an  eflScient  support  of  the  animal  is  conceri 
it  can  only  in  exceptional  cases  be  considered  good  ec 

To  satisfy  the  craving  of  the  stomach  and  Ut  feed 
tious  food  are  both  requirements  of  a  healthy  im\m 
which,  each  in  its  own  way,  may  be  complied  witl 
commercial  fodder  substances  —  as  oil-cakes,  mill 
brans,  and  our  steadily-increasing  supply  of  refuse  m 
from  breweries,  starch  works,  glucose  factories,  etc 
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'  fitted  to  supplement  our  farm  resources  for  stock 
they  can  serve  in  regard  to  animal  growth  and 
in  a  similar  way  as  the  commercial  fertilizers  in 
h  of  our  farm  crops,  by  supplementing  our  home 
resources.  To  feed  an  excess  of  food  materials, 
potatoes,  etc.,  which  contain  a  large  proportion  of 
;enous  matter,  as  starch,  sugar,  digestible  cellular 
,  etc.,  means  direct  waste,  for  they  are  ejected  by 
il,  and  do  not  even  materially  benefit  the  manure 
I  case  of  an  excessive  consumption  of  nitrogenous 
its, —  as  oil-cakes,  brans,  gluten  meal,  etc. ,  —  a  part 
pense  is  saved  in  an  increased  value  of  the  manure 

yet  scarcely  enough  to  recommend  that  practice 
lerely  exceptional  cases.  The  aim,  therefore,  of 
»mical  stock-feeding  must  be  to  compound  our 
(dder  materials  in  such  a  manner  that  the  largest 
)f  each  of  the  three  above-stated  groups  of  fodder 
s,  which  the  animal  is  capable  of  assimilating, 
I  contained  in  its  daily  diet  to  meet  the  purpose  for 
s  kept. 

ipound  the  fodder  rations  of  our  farm  stock,  with 
to  the  special  wants  of  each  class  of  them,  is  an 
requirement  for  a  satisfactory  performance  of  their 
;  to  supply  these  wants  in  an  economical  way  con- 
inancial  success  of  the  industry.  From  these  and 
nsiderations  it  will  be  apparent  that  the  develop- 
I  more  rational,  and  thus  more  economical,  system 
;  farm  live-stock  requires  the  following  kind  of 
on :  — 

How  much  of  each  of  the  three  essential  groups 
Dustituents  is  contained  in  the  fodder  we  feed  ? 
.     How  much  of  each  of  these  essential  food-con- 
is   digestible   under  existing   circumstances,   and 
rectly  available  to  the  particular  animal  on  trial  ? 

How  much  of  each  of  the  three  essential  food- 
its  does  each  kind  of  animal  require  to  secure  the 
is? 
hau  twenty-five  years  have  passed  by  since  these 

have  seriously  engaged  the  attention  of  skilful 
[iters.     Sufficient  valuable   information   has  been 
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•ii: 


secured  in  the  course  of  time  to  encourage  the  use 
adopted  methods  of  observation,  and  to  impart  to 
the  conclusions  arrived  at,  a  just  claim  for  a  serious 
eration  on  the  part  of  practical  agriculturalists,  'i 
that  much  needs  still  to  be  learned  to  meet  tbo  re^ 
expectations  of  those  engaged  in  the  developmeat  of 
economical  system  of  feeding  farm  live-stock  cauiiot 
sidered  a  valid  reason  why  we  should  not  make  an  in 
use  of  what  we  have  learned. 

The  chemical  analysis  of  a  fodder  article  is  cai 
with  a  view  to  determine  the  quantity  of  each  grou 
constituents,  which  is  considered  an  essential  iogre 
a  complete  food  for  the  support  of  animal  life.  Ou 
of  analyzing  articles  of  fodder  are  practically  tbi 
wherever  this  work  is  carried  out  intelligently.  Tbi 
obtained  are,  therefore,  applicable  for  the  determioi 
comparative  value  wherever  the  identity  of  the  mate 
be  established. 

The  actual  results  of  the  analysis  are  usually  ] 
under  the  following  headings  :  — 

1.  Amount  of  moisture  lost  at  110^  C,  or  230^ 
amount  of  dry  matter  left  behind. 

2.  Amount  of  mineral  matter  left  behind  after  a 
incineration  of  the  material. 

3.  Amount  of  organic  nitrogenous  matter,  oo 
called  crude  protein. 

4.  Amount  of  non-nitrogenous  organic  matter*  e 
of  fat  and  of  coarse  cellulose  substances. 

The  entire  mass  which  any  fodder  substance  Icaires 
after  being  heated  at  one  hundred  and  ten  degreeg 
grade  thermometer,  is  called  dry  matter.  An  ina 
dry  substance  in  case  of  any  plant  or  part  of  plan 
same  stage  of  growth,  indicates  usually  a  higher 
value.  To  satisfy  the  cravings  of  the  animal,  a 
quantity  or  bulk  of  coarse,  dry  matter  becomes  an 
tant  consideration  in  making  up  the  fodder  rations  fa 
ent  classes  of  animals.  In  raising  young  stock  for  ft 
purposes,  a  liberal  supply  is  also  desirable »  lo  { 
proper  distention  of  the  digestive  organs,  to  mak 
good  feeders  hereafter. 
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mous  suhstancea,  or  protein  matter,  refer  to  several 
nitrogeD-containing  compouods,  of  plants  in  par- 
s  albumin,  fibrin,  legumin,  casein,  etc.,  wbi6b  are 
for  the  formation  of  blood  and  tissues.  Tbose 
in  animal  matter,  as  meat  refuse,  are  frequently 
d  of  a  higher  value  than  tbose  in  many  plants, 
trogenous  substances  include,  in  particular,  starch, 
rganic  acids,  gums,  fats  and  the  digestible  portion 
lular  matter  of  the  fodder.  These  substances  are 
ransformed  within  the  digestive  organs  into  solu- 
>nnds  of  a  similar  chemical  character,  and  are  thus 
to  serve  an  identical  physiological  purpose.  As 
9ut  investigations  have  shown  a  superior  physio- 
due  of  fat,  — one  of  the  non- nitrogenous  constitu- 
NO  and  one-half  times  as  much  as  starch,  sugar,  and 
resentativcs  of  that  group,  its  amount  is  separately 
The  same  course,  for  similar  reasons,  has  of  late 
>ted  with  reference  to  certain  forms  of  nitrogenous 
onstituents  of  fodder  articles, 
iubstances  include  all  the  yarious  natural  fats  of  the 
iost  plants  contain  more  than  was  assumed  at  an 
Age  of  inquiry.  As  the  fat  is  separated  by  means 
the  statements  in  the  analyses  do  not  exactly  ex- 
amount  of  fatty  matter  alone,  but  include  more  or 
3US  substances,  wax,  etc.,  which  are  largely  soluble 
ind  of  a  similar  highly  carbonaceous  character.  The 
I  fodder  seems  to  serve^  in  case  of  judicious  fodder 
Dainly  to  increase  the  stock  of  fat  in  the  animal 
isumes  the  fodder. 

ver  the  article  has  been  tested  by  actual  feeding 
nt  under  skilful  observation,  the  amount  of  each 
group  of  food  constituents  which  has  been  shown 
estible  is  reported  in  connection  with  the  chemi- 
sis,  under  the  heading  Digestible  Portion^  per  hun- 
j^ht  or  per  ton.  The  higher  or  lower  degree  of 
ity  of  a  fodder  article  exerts  a  decided  influence  on 
ive  value.  Different  stages  of  growth  affect  the 
[igestibility  of  the  various  plant  constituents.  The 
ure  is  noticed  in  regard  to  different  parts  of  plants^ 
I  in  oase  of  different  kinds  of  animals. 
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More  than  two  buntlrod  fodder  articles  have  thus  fm 
fttudied  under  varying  clrcamsitiincea,  and  most  of  ot 
rent  kinds  of  fodders  bive  been  tested  in  Europe  ant 
where,  in  DUmerous  well-conducted  feeding  experi 
with  a  suitable  selection  of  different  kinds  of  fiirin 
stock.  This  faet  iniparta  \o  many  of  the  resnlts  recoi 
Buffieient  importance  to  recommend  them  he  a  basis  € 
feeding  triala^  with  feed  stuffs  raised  in  our  clioaa 
obtained  in  our  home  industries. 

The  last,  but  not  least  important,  column  of  the  staten 
tb©  chemical  analysis  —  quite  frequently  found  in  the  g 
record  of  a  fodder  for  a  practical  agricultural  purpo« 
that  of  **  Nutritive  Ratio,"  These  words  are  used  to  e 
the  numoi'ical  relation  of  its  digesiibh  nitrogenom 
Btances  taken  as  one,  aa  compared  with  the  sum  of  its  « 
ibie  non-nilrof^enoxts  organic  substances,  fat  included, 
information  derived  from  that  statement  is  very  impti 
for  it  means  to  express  the  summary  of  results  seen: 
actual  feeding  trials  under  specified  conditions,  and  wi 
aid  of  the  best-endorsed  chemical  modes  to  account  f 
constituents  of  the  food  before  and  after  it  has  seri^ 
the  support  of  the  animal  on  trial. 

Experience  has  shown  thai  different  kindt*  of  anim 
well  as  the  same  kind  at  different  ages  and  for  di 
functions,  require  a  different  proportion  of  the  em 
groups  of  food  constituents  to  produce  in  each  case  th 
results.  A  statement  of  the  nutritive  ratio  of  a 
article  —  otherwise  well  adapted  as  an  ingredient  of  ii 
diet  in  the  case  under  consideration  —  indicates  the  dii 
in  which  the  material  has  to  be  supplemented  to  ecoi 
to  a  full  extent  its  various  constituents. 

Practical  trials  with  milch  cows  have  demonstrate- 
they  require  for  the  highest  production  of  a  good  mil 
the  maintenance  of  a  healthy  live  weight,  the  most  nut; 
food  we  are  in  the  habit  of  giving  to  full-grown  farm  m\ 
Careful  examinations  into  the  composition  of  an  efficiei 
for  milch  cows  have  shown  that  it  contamd  one  p 
digestible  nitrogenous  matter  to  from  five  to  five  and 
parts  of  digestible  non*nitrogenon8  organic  matter*  . 
consideration  of  these   facts   renders  it  but   DatumI 
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eosilage,  which  has  a  nutritive  ratio  of  from  1  to 
12,  needs  a  liberal  addition  of  substances  like  oil- 
ist  bran,  gluten  meal,  etc.,  which  have  a  nutritive 
to  from  2.5  to  4,  to  secure  its  full  value  as  an 
of  a  daily  diet  in  the  dairy ;  or  that  good  hay 
the  beneficial  effects  of  an  addition  of  these  valua- 
products  than  that  of  an  inferior  quality.  The 
atio  of  hay  may  vary  from  1  to  5.5  to  from  1  to 

tie  of  an  article  of  fodder  may  be  stated  from  two 
bandpoints,  —  that  is,  with  reference  to  its  cost  in 
aarket,  and  with  reference  to  its  nutritive  feeding 
be  market  price  may  be  expressed  by  a  definite 
ach  locality ;  it  depends  on  demand  and  supply 
rket,  and  it  is  beyond  the  control  of  the  indi- 
mer.  The  nutritive  value,  or  commonly  called 
I,  of  the  article  cannot  be'  expressed  by  a  definite 
iries  with  a  more  or  less  judicious  application,  and 
Iso,  to  a  considerable  degree,  on  its  adaptation 
ying  circumstances.  To  secure  the  most  satis- 
tums  from  feeding  our  home-raised  fodder  crops 
>rtant  a  question  as  that  of  raising  them  in  an 
1  manner.  The  great  progress  which  has  been 
ng  the  past  ten  or  twelve  years  in  regard  to  the 
de  of  feeding  plants  ought  to  serve  as  an  encour- 
3  undertake  the  task  of  inquiring  more  systematic 
the  proper  mode  of  feeding  our  farm  live-stock  in 
)rofitable  way. 
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CHICAGO  GLUTEN  MEAL. 
[Bongtrt  at  Springfleld,  Hau.,  1886.] 


1 

5  ^ 

II 

Moisture  at  100«  C  , 

Dry  Matter 

8.96 
91.06 

179.00 
1,821.00 

10.74 
114.16 

623.77 

1,116.69 

. 

Analysis  of  Dry  Matter, 

Crude  Ash,     .... 

»•     Cellulose,    . 

•*     Fat,      .        .        .        . 

••     Protein    (Nitrogenous 
Matter),  . 
Non-nitrogenous    Extract 

MaUer,        .... 

100.00 

.76 

1.68 
.      7.61 

30.81 

69.34 

2,000.00 

16.20 

31.60 

160.20 

616.20 

1.186.80 

34 
76 

86 

94 

100.00 

2,000.00 

1,764.26  , 

- 

r 


WHEAT  BRAN. 

[From  a  mill  in  Ambent,  1886.] 


a 

£  ^ 

5^ 

n^ 

6 

1^ 

P 

|il 

jii 

111 

Moisture  at  100^  C, 

10.00 

200.00 

Dry  Matter 

90.00 

1,800.00 

- 

- 

100.00 

2,000.00 

j     ' 

Analysis  of  Dry  MaUer. 

Crude  Ash,     .... 

6.11 

122.20 

. 

- 

'»     Cellulose,     . 

7  60 

162.00 

80.40 

20 

"Fat,      ...        . 

6.08 

121.60 

97.2S 

80 

"      Protein    (Nitrogenous 

Matter),  . 

18.63 

372.60 

827.89 

B% 

Non-nitrogenous    Extract 

Matter,       .... 

61.68 

1,231.60 

986.28 

80 

100.00 

2.000.00 

1,440.86 

- 
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WHEAT  MIDDLINGS. 

[Sent  on  from  Bolton,  Mass.] 


00*>C., 


yf  Dry  Matter. 


Dse,     • 

a    (Nitrogenous 
ter).  .        . 

lous    Extract 


10.65 
89.45 

100.00 


2.49 
1.40 
4  26 

19.21 

72.64 


100.00 


i^' 


211.00 
1,789.00 

2.000.00 


49.80 
28.00 
85.20 

884.20 

1,452.80 


2,000.00 


II 


bo 

p 


a 


2   . 


O  " 


bis 


bo 
a 


•s 

a 

I 

2  . 
-SI 
^2 


osition  is  very  fair,  and  its  mechanical  condition  was 
ary. 

WHEAT  MIDDLINGS. 
[Sent  ftt)m  Barre,  Mass.] 


not 


00*  C, 


if  Dry  Mailer. 


ose,    . 

n    (Nitrogenous 
ter),   .        . 
lous    Extract 


fj 


985 
90.15 


100.00 

2.58 
2.75 
8.19 

17.23 

74.80 

100.00 


197.00 
1,808.00 


2,000.00 

50.60 
55.00 
63.80 

344.60 

1,486.00 

2,000.00 


I 


bo 

a 


08 
S 


■s 

a 


0) 

^  en 


I 


bo 

a 


•i 

o  ♦^ 


ial  contains  less  fat  and  nitrogenous  matter  than  the  pre- 
it  not  less  than  samples  from  the  same  mill  may  show  at 
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RYE  BRAN. 

[From  Amberst  Mill,  1886.] 


i_ 

-3  "  s 

11" 

Moigtureat  lOO^C, 

Dry  Matter 

8.18 

163.60 
1,836.40 

6.23 
34^ 

218.06 

1,006.01 

1,355.18 

9T0 

A7J 
66i> 

74.5 

Anatf/sis  of  Dry  MaiUr, 

Crude  Aah 

«      Celluloeo,     . 

**      Fnt 

**      ProlejTi    (Nitrogenous 
Mittler),    . 
Non-nitrogenous     E  ,v  I  r  a  e  t 
Matter,        .... 

100.00 

3.43 
3,46 
3.03 

16.52 

73.56 

100.00 

2,000.00 

68.60 
69.20 
60.60 

330.40 

1.47  l/iO 

2,000.00 

-    |j 

The  materia  1  hsvg  a  fair  fom position.  Recent  observations  by  u 
observers  seem  to  imliciiLe  that  it  ought  not  to  take  the  plot^  of  y 
bran  in  the  dairy, 

HOMINY   MEAr., 

[Sent  on  frujij  Rcrlin,  Bfau.] 
G1.64  jjcr  cent,  pns^d  Ihnntgk  MeM  144  to  N,fuare  inch. 


m 

Moisture  at  100^  C:, 

Dry  Matter,   •        ,        .        , 

1070 
89.30  ; 

214,00 
1,786.00 

2,000.00 

60.40 

73.80 
217.60 

237.60 

1,414.60 

2fl.09 
165,3S 

901. 9« 

t  ^29.72 
1.72215 

34 

76 
85 
U 

Analysis  of  Dry  Matter, 

Crude  Ash 

**      Cellulose,     . 
"      Fat,      ,         ,         ,         . 
*'      Protei n    (  N it roge nous 
MaLter),    . 
Non*nitrogenous     Extract 
Matter,        *         .        .        . 

lOO.iJO 

2.82 

3.60 

10.85 

11.88 

70.73 

10000 

^OOOXMJ 

"      4 

The  eojuposltioD  is  that  of  a  good  article  of  ita  kind. 
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CORN  COB  MEAL  (Cobn  and  Cob). 

[Collected  at  a  mill  near  Amherst,  Mass.,  1886.] 

Percent. 

00^  C,   . 9.45 

90.56 

100.00 
Analysis  of  Dry  Matter, 

Feretnt 

1.64 

jse, 6.82 

5.19 

I  (Nitrogenous  Matter), 9.85 

ous  Extract  Matter, 77.00 

100.00 

iposition  of  this  article  depends  somewhat  on  the 
ight  of  cob  and  kernels ;  the  former  may  vary  from 
r  cent,  in  current  varieties.  See  article  **  On  dif- 
Bties  of  corn,  etc."  (Secretary's  Report  of  Massa- 
ate  Board  of  Agriculture,   1879-80,  pages  222  to 


YELLOW  SWEET  CORN. 
[Raised  on  the  fields  of  the  Experiment  Station,  1885.] 

Q  five  to  seven  inches  in  length,  having  eight  rows 
Weight  of  an  average  ear,  70.16  grammes  ;  weight 
57.40  grammes,  or  81.8  per  cent. ;  weight  of  cob, 
imes,  or  18.2  per  cent.  Average  weight  of  a  ker- 
^rammes. 

Percent. 

xy»c., .  10.90 

89.10 

100.00 
Analysis  of  Dry  Matter, 

Percent 

2.16 

se, 2.58 

4.25 

(Nitrogenous  Matter), 12.61 

>U8  Extract  Matter, 78.40 

100.00 

le  is  somewhat  deficient  in  fat,  as  compared  with 
ican  ^  or  Crosby's. 
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"SELF-HUSKING"  CORN. 
[Ezperimeiit  Station,  1885.] 

Ears  eight  rows,  eight  to  ten  inches  long.  Korm 
reddish  or  brownish  red  color.  Weight  of  an  avori 
142.7  grammes;  consisting  of  88.08  per  cent.  kern< 
11.92  per  cent.  cob.  Average  weight  of  a  single  ker 
grammes. 


Moisture  at  100°  C, 
D17  Matter, 


Analysis  of  Dry  Mailer. 


Grade  Ash, 

'•     Cellulose,        .... 

"      Fat, 

"      Protein  (Nitrogenous  Matter), 
Non-nitrogenous  Extract  Matter,     . 


SWEET  APPLE  POMACE. 
[Sent  on  for  examination  from  Prescott,  Mass.,  1SS5.] 

Moisture  at  100°  C, 

Dry  Matter, ^        . 


Analysis  of  Dry  Matter. 


Crude  Ash, 

»•     Cellulose,        .... 

"     Fat, 

"     Protein  (Nitrogenous  Matter), 
Non-nitrogenous  Extract  Matter,     . 


CORN  REFUSE  FROM  STARCH  FACTORr. 
[Sent  on  from  New  Bedford,  liasf .] 

Moisture  at  100°  C, 

Dry  Matter, 


Analysis  of  Dry  Mailer. 


Crude  Ash, 

•*     Cellulose,        .... 

-     Fat, 

»•     Protein  (Nitrogenous  Matter), 
Non-nitrogenous  Extract  Matter,     • 
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ove-named  material,  which  furnished  the  sample  sent 
amination,  had  been  bought  at  a  corn-starch  factory 
Island,  N.  Y.,  for  feeding  cattle.  Forty  tons  had 
led  at  New  Bedford,  at  $8  per  ton  of  forty  bushels, 
iibts  had  been  expressed  in  regard  to  its  fitness  as  a 
uilch  cows. 

tmple  we  received  was  apparently  in  a  fair  state  of 
ion,  and  consisted  mainly  of  a  soft,  yellowish-white 
terspersed  with  coarse  fragments  of  the  skin  of  the 
he  entire  mass,  in  an  air-dried  state,  was  quite  soft  and 
nd  of  a  peculiar  vegetable,  yet  not  offensive  odor. 
>mposition   of  the  vegetable  matter  contained  in  the 

that  of  a  valuable  ingredient  for  the  compounding  of 
3  diet  for  various  kinds  of  farm  live-stock,  and  in  some 
jimilar  to  that  of  the  refuse  grain  from  breweries.  The 
ectionable  feature  of  the  fresh  factory  refuse  consists 
esence  of  a  large  amount  of  moisture,  and  its  liability 
a  rapid  and  serious  deterioration  in  consequence  of  a 
keeping,  in  particular  during  the  warmer  seasons  of 
.  Two  modes  of  treatment  for  the  preservation  of 
rtides  like  the  one  here  under  discussion  suggest 
es  in  this  connection,  —  the  silo  system  and  the  drying 
3.  The  above-described  corn-starch  factory  refuse,  in 
state,  could  command  a  price  from  $16  to  $18  per  ton 
arkets. 

ness  of  this  class  of  refuse  material  from  glucose  and 
stories,  as  well  as  from  brewers*  grains,  as  an  ingredi- 
daily  fodder  ration  for  all  kinds  of  farm  live-stock, 

cow  included,  is  quite  generally  conceded,  provided 
in  a  fair  state  of  preservation.  Excessive  and  exclu- 
ing  of  many  fodder  articles  is  an  objectionable  prac- 
3  applies  as  much  to  corn  ensilage,  roots  and  apples,  as 
kste  products  of  the  factories  above  enumerated, 
dder  articles  of  a  perishable  character  deserve  the 
ttention  of  farmers,  for  they  are  apt  to  become  objoc- 
sooner  or  later,  if  carelessly  kept.  In  an  advanced 
ermentation  they  are  decidedly  objectionable,  for  vari- 
ns ;  they  may  become  even  poisonous  in  consequence 
iability  to  turn  into  hot-beds  of  a  dangerous,  parasitic 
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growth.     Musty  corn  meal,  oil  cakes,  etc.,  are  known  tc 
been  the  direct  cause  of  ttie  death  of  cows. 

"THE  CONCENTRATED  FEED." 

[Sent  on  by  Soath  Deerfield  Farmers'  Clab,  South  Deerfleld,  Mass.] 

97^52  per  cent,  passed  through  Mesh  J 44  to  (he  square  inch. 

Moisture  at  100°  C, 

Crude  Ash, 

"     Cellulose, 

"     Fat 

**     Protein  (Nitrogenous  Matter), 

NDD-nitrogenoas  Extract  Matter, 

Analysis  of  Dry  Mailer. 

Crude  Ash,        ...      * 

»     Cellulose, 

**     Fat, 

*'     Protein  (Nitrogenous  Matter), 

Non-nitrogenous  Extract  Matter, 


The  material  was  received  in  a  bag  marked  *«  The  Cc 
trated  Feed  Company,  Boston,  Mass."  A  circular,  froi 
ugent  at  South  Deerfield,  contained  a  statement  of  an  an 
uf  the  article,  which,  as  far  as  essential  points  are  conoc 
does  not  materially  differ  from  our  own,  above  reported. 

The  material  was  of  a  good,  mechanical  condition,  anc 
8isted  evidently  of  a  mixture  of  several  ingredients ;  a 
them  was  noticeable  common  salt.  An  tictual  test  showt 
presence  of  7.4  per  cent,  of  chlorine,  which  indicate 
presence  of  from  11  to  12  per  cent  of  common  salt, 
inquiry  it  was  learned  that  **  The  Concentrated  Feed  **  8< 
18  per  one  hundred  weight,  —  a  most  remarkable  price  f 
article  of  fodder  without  any  stated  guaranty  of  its  varioi 
grcdients,  nor  any  statement  of  its  rate  of  digestibility 
Home  specified  conditions.  The  aelling  price  of  the  f 
seems  to  be  based  largely  on  the  merits  of  the  invention  ( 
compound.  It  would  be  no  difficult  task  to  compound 
niir  most  reputed  concentrated  feed-stuffs,  even  without  i 
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ition  of  common  salt,  an  article  which  would  conform 
3mposition  claimed  by  the  manufacturer  of  <<  The  Con- 
d  Feed,''  and  at  the  same  time  could  be  sold  with  a 
mpensation  to  the  agent,  even  in  remote  localities,  at  a 
le  per  ton  than  «*  The  Concentrated  Feed  "  sells  for  per 
dred  pounds. 

remarks  in  previous  pages  it  must  be  apparent  that 
inalysis  of  a  fodder  article,  without  any  further  reliable 
Lion  concerning  its  source  and  its  special  character, 
ife  basis  for  a  decision  regarding  its  particular  value 
ing  purposes.     The  practice  of  buying  compound  feed- 

the  general  market,  without  a  sufficient  actual  knowl-^ 
^rding  the  kind  or  the  character  of  their  varied  ingredi- 
ight  to  be  decidedly  discouraged ;  for  the  farmer  who 

that  course  leaves  his  best  interests  to  mere  chance. 

commercial  compound  feed-stuffs  without  some  more 

knowledge  of  the  articles  which  constitute  them  can 
>ut  little  useful  information  for  future  operation  beyond 
yn  to  be  less  credulous  hereafter. 


ALYSES  OF  FEED-STUFFS  WITH  REFERENCE  TO  THE 
FERTILIZING  CONSTITUENTS  THEY  CONTAIN. 

omposition  of  the  various  articles  of  food  used  in  farm 
exerts  a  decided  iufluence  on  the  manurial  value  of 
[lal  excretions  resulting  from  their  use  in  the  diet  of 
b  kinds  of  farm  live-stock.  The  more  potash,  phos- 
icid,  and  in  particular  nitrogen,  a  fodder  ingredient 
I,  the  more  valuable  will  be,  under  otherwise  corre- 
g  circumstances,  the  manurial  residue  left  behind,  after 
^rved  its  purpose  as  a  constituent  of  the  food  consumed, 
e  financial  success  in  most  farm  managements  depends 
isiderable  degree  on  the  amount,  the  character  and  the 
the  manurial  refuse  material  secured  in  connection  with 
jial  farm  industry  carried  on,  it  needs  no  further  argu- 
prove  that  the  relations  which  exist  between  the  com- 
of  the  fodder  and  the  value  of  the  manure  resulting, 
3  the  careful  consideration  of  the  farmer,  when  devis^ 
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iDg  an  efficient  and  at  the  same  time  an  economical  diel 
live  stock. 

The  question  whether  one  or  the  other  fodder  mixti 
prove  ultimately,  under  otherwise  corresponding  circuiDi 
the  cheapest  one,  can  only  be  answered  intelligenth 
both  the  original  cost  of  the  feed  consumed  and  the  yh\w 
manurial  residue  subsequently  obtained  are  duly  cotisidi 

The  close  relation,  which  quite  necessarily  exists  i 
farm  managements  between  the  system  of  cultivating  tt 
and  the  keeping  of  farm  live-stock  for  farm  work,  for  tl 
and  for  the  supply  of  food  for  the  general  market,  irn 
the  barn-yard  manure  a  special  if  not  a  controlling  imj: 
as  a  valuable  manurial  resource.  The  barn-yard  roanur 
to  remain  in  a  judicious  system  of  mixed  farming,  —  not  < 
main  reliance  of  the  farmer  for  plant  food,  but  also  the 
est  manure  at  his  disposal.  The  objections  raised  a 
against  a  liberal  use  of  barn-yard  manure  ought  not  to 
its  higher  cost  of  production,  when  compared  with  f>the 
rial  substances  in  our  market.  The  name  *'  barn-yarj  a 
is,  however,  too  frequently  used  without  any  particu 
crimination  with  reference  to  all  kinds  of  manurial  rcf 
tained  in  connection  with  stock  feeding  and  stock 
which  are  frequently  of  widely  differing  compositioiu 
proximate  even  fairly  the  comparative  value  of  two  i 
obtained  on  different  farms  remains  a  hopeless  task,  as 
a  more  definite  information  regarding  the  following  | 
wanting :  — 

1.  The  character  of  the  fodder  consumed. 

2.  The  kind,  the  age  and  the  function  of  the  anima 
served  for  its  production. 

3.  The  nature  and  the  quantity  of  the  material  whict 
for  the  absorption  of  the  animal  excretions. 

4.  The  care  bestowed  upon  collecting  and  preserv 
entire  liquid  and  solid  excretions. 

Assuming  for  our  present  purpose,  in  both  ins tu nee 
tical  conditions,  as  far  as  the  kind  of  animal,  the  umkIq 
looting  and  the  care  of  keeping  the  manure  are  concer 
will  be  apparent  that  the  relative  value  of  the  two  kinds  < 
yard  manure  stand  essentially  in  a  direct  relation  to  the 
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D,  potash,  phosphoric  acid,  etc.,  which  was  contained 

1  consumed. 

lowing  analyses  of  fodder  articles  are  obtained  at  the 

'  of  the  Station,  from  fair  samples  which  came  under 

ration. 

I  of  similar  analyses  of  fodder  crops,  based  mainly 

^erage  analyses  of  E.  Wolff,  are  published  in  the 

eport  of  Iho  Secretary  of  the  Massachusetts  Board 

Iture  for  1885,  page  146. 

1.  CORN  COBS. 

lit  of  foar  carrent  varieties  of  corn  raised  in  Hampden  and  Hampshire 
counties,  Mass.] 

Per  oent. 

100°  C, 10.00 

orgaDic  matter  (17  cents  per  pound),  .                .        .  0.64 

1.03 

0.20 

I, 0.01 

de, 0.03 

oxide,     .        .        .        .     ' 0.06 

xide  (4}  cents  per  pound), 0.68 

Je, 0.04 

ELcid  (6  cents  per  pound), 0.08 

er  2,000  lbs., $2.62 

2.  CORN  MEAL. 

[From  mill  at  Amberst,  Mass.] 

P«r  oent. 

100°  C, 10.00 

organic  matter  (17  cents  per  pound),  ....  IM 

1.60 

0.005 

, 0.015 

de, 0.027 

oxide 0.197 

xide  (4 J  cents  per  pound), 0.46 

le 0.064 

icid  (6  cents  per  poand), 0.77 

3r  2,000  lbs., $7.62 
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I*orsi'S 


Molatnre  at  1(XP  C,  ,  .  ,  . 
Dry  mfttier,  »  *  .  .  . 
Nitrogen  (17  cents  per  poua^f), 

Grade  ash, 

Fotassiutn  oxiile  (4|  cents  per  pr>uml), 

Sodium  ox^(^e^ 

Calcium  oxide 

Magnosiura  oxide,  .  .  ,  ♦ 
Phosphoric  acid  (6  cents  per  pound). 

Ferric  oxide, 

iDBoltible  matter,  .  *  .  . 
Valuation  per  2,000  lbs.,    . 


85.99 

14,01 
,29 
M 
.18 

as 

M 
.04 
.03 
,01 
,10 
ft  IS 


RelfUive  P€rce}itage  of 

Soluble  Essential  ComtUucfUs 
o/Afih  (3-4), 

in  One  Hi 

Potassium  oxido. 

8 

36.648 

Sodium  oxide,   • 

35,795 

Calcium  oxide,  * 

. 

11.932 

Magnesium  oxide,     . 

*        ♦        »        -        1 

7.103 

Phosphoric  aeid. 

6,534 

Ferric  oxide, 

1988 

- 

100.000 
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WHOLE  APPLES. 
Rhode  Island  Greenings.    6.  Sweet  Apples. 


(fC, 


ienta  per  poand), 

le  (4^  cents  per  poand). 


ide. 


d  (6  cents  per  pound), 
er,       .        .        .        . 

2,000  lbs.,    . 


APPLE  POMACES. 
iHODE  Island  Greenings.    8.  Baldwin  Apple. 


POUVDS  PBB  HOVDBBD. 


ents  per  pound), 

ie  (4}  cents  per  pound). 


ide. 


d  (6  cents  per  pound), 
BT 

2,000  lbs.,  . 


osition  of  the  apples  which  served  for  the  above 
poDQaces  has  been  described  in  the  Third  Annual 
e  Experiment  Station,  pages  86,  87. 
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9.    WHEAT  MEAL. 
[From  a  mill  in  Amhent»  MaM.1 

Moisturo  at  100^  C, 

NitrogeD  in  organic  matter  (17  cents  per  pound),  . 

Crude  ash, 

Magnesium  oxide, 

Calcium  oxide, 

Potassium  oxide  (4^  cents  per  pound),    .        .        .        ,        , 

Sodium  oxide, 

Phosphoric  acid  (6  cents  per  pound),      ...» 

Valuation  per  2,000  lbs., 

10.    WHEAT  MroDLINGS. 

[From  a  mill  in  AmherBt,  MaM.] 

Moisture  at  100®  C, 

Nitrogen  in  organic  matter  (17  cents  per  pound),  . 

Crude  ash, 

Magnesium  oxide, 

Potassium  oxide  (1^  cents  per  pound),    ...        * 

Calcium  oxide, 

Sodium  oxide, 

Phosphoric  acid  (6  cents  per  pound),       .        .        .        ,        , 

Valuation  per  2,000  lbs , 

11,  12.    WHEAT  BRAN. 
[From  a  mill  in  Amherst,  Mass.] 

Moisture  at  100°  C, 

Phosphoric  acid  (6  cents  per  pound),      .... 

Magnesium  oxide, 

Sodium  oxide, 

Potassium  oxide  (4^  cents  per  pound),    .        .        .        , 
Nitrogen  in  organic  matter  (17  cents  per  pound),  . 
Insoluble  matter, 

Valuation  per  2,000  lbs., ,      |] 

The  above  analyses  refer  to  the  quality  of  bran 
at  the  Station. 
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18.    PROVENDER. 

Fereent 

Y'C, 10.48 

d  (6  cents  per  pound), 0.78 

ide, •  0.06 

C.18 

0.22 

le  (4^  cents  per  pound), 0.87 

ranic  matter  (17  cents  per  pound),  .                        .  2.10 

JT, 0.29 

},000  lbs.,   .        .                        $8  40 

I  provender  coDsisted  of  100  lbs.  of  wheat  bran, 
Ate  and  450  lbs.  of  corn-meal. 


14.    GLUTEN  MEAL. 

[Bongbt  at  Springfield,  Mems.] 

r«reent 

>**C., 9.00 

^anic  matter  (17  cents  per  pound),  .  5  44 

0  70 

-     0.068 

ide 0.084 

e  (4 J  cents  per  pound), 0.06 

0.021 

1  (6  cents  per  pound), 0.46 

!,000  lbs., 119  06 
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FIELD  EXPERIMENTS. 


[Field  A.] 

1.  Fodder  Corn  raised  upoN  underdrained  and  i 
Lands,    partly   Fertilized   with   Sincjle    Ar 
Plant  Food,  partly  without  the  use  op  any 
Matter. 

In  tho  First  Annual  Report  of  the  Station  hm  hee\ 
the  underdraining  of  a  piece  of  land,  one  and  one-t 
acre  in  size,  subdivided  into  eleven  plats.  The  ii 
serve  for  an  examination  into  the  actions  of  vnrioui 
substances  on  the  growth  of  corn,  and  the  influei: 
character  of  the  drainage  water  discharged  from  t 
under  a  different  treatment  of  the  soil.  It  had  beei 
several  years  previous  to  tho  establishment  of  the  £ 
Station  in  1882  as  a  meadow  for  the  production  of  I 
ing  the  spring  of  1883  it  was  planted  with  corn  (1 
variety),  for  fodder  corn,  without  the  use  of  any 
The  same  course  of  planting  and  cultivation  was  < 
diuing  1884  (changing  from  the  Longfellow  to  the  CI 
of  corn)  for  the  purpose  of  exhausting  the  Boil,.a8  f 
ticable,  for  the  cultivation  of  com  with  any  prospec 
nerative  returns. 

The  corn  crop  raised  in  1884  upon  theao  eleve 
unmanured  land  left  no  doubt  about  their  exhausted 
as  far  as  a  further  successful  cultivation  of  corn  wae  < 
for  the  entire  yield  of  corn  fodder  from  this  piece  oi 
and  one- tenth  of  an  acre  in  size,  amounted  to  5,04 
with  a  moisture  of  thirty  per  cent. 

These  results  encouraged  the  beginning  of  a  spec 
into  the  chemical  and  physical  condition  of  our  Boil 
its  relation  to  the  production  of  the  com  crop  is  O0\ 
well  as  into  its  particular  power  to  retain^  in  a  high( 
degree,  various  articles  of  plant  food;  i.  e,,  its  qual 
prevent  their  passage  into  the  drainage  water. 
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ends  in  view,  the  following  course  was  decided 
ried  out  during  the  succeeding  season  (1885).  . 
Seld  (A)  was  prepared,  May  12,  in  a  similar  man- 
inting  of  corn  as  in  preceding  years  (see  Second 
't,  page  81). 


Thrown  out  of  the  experiment 
r  Twenty-five  pounds  of  sodium  nitrate  (  =  to 
\     4  lbs.  of  nitrogen). 

Nothing. 

{Thirty  pounds  of  dried  blood  (  =  to  4  lbs.  of 
nitrogen). 
Nothing, 
f  Twenty-five  pounds  of  ammonium  sulphate 
\     (  =  to  6  lbs.  of  nitrogen) . 
Nothing. 

{Fifty  pounds  of  dissolved  bone-black  (:=8 5 
lbs.  of  available  phosphoric  acid). 
Nothing, 
r  Twenty-five  pounds  of  muriate  of  potash 
\     (=from  12  to  13  lbs  potassium  oxide). 
f  48^  pounds  potash-magnesia  sulphate  (^to 
\     12-13  lbs.  potassium  oxide). 


,  on  the  entire  field  was  cut  September  5,  and  the 
eh  plat  stacked  by  itself  in  the  field  for  drying ; 
October  10,  with  the  following  results :  — 


tM5. 


Amount  of  Dry 

Corn  Fodder 

OMalned. 


480  lbs. 

810  " 

350  " 

800  " 

360  " 

280  " 

250  " 

945  " 

845  •* 


Fertmstf  Applied. 


f  25  lbs.  of  sodium  nitrate  (  =  4  lbs.  of  nitro- 

Nothmg. 

30  lbs  of  dried  blood  (  =  4  lbs.  of  nitrogen). 

Nothing. 
r25  lbs.  of  ammonium   sulphate   (=5  lbs. 
\     nitrogen). 

Fallow. 
r50  lbs.  of  dissolved  bone-black  (=:8.5  lbs. 
\     available  phosphoric  acid). 

Nothing. 

{25  lbs.  of  muriate  of  potash  ( :=  from  12  to  13 
lbs.  potassium  oxide). 
r48^  lbs.  potash-magnesia  sulphate  (=:from 
\     12  to  13  lbs.  of  potassium  oxide). 
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Comparing  these  results  with  those  obtained  ia  the 
year,  where  the  produce  of  the  various  plats  was  p 
of  a  corresponding  weight  (45^  lbs-  each),  it  wa 
that  the  application  of  potash  compounds  alone,  to 
potash  leading  (aeo  PliiU  No,  9  and  10),  had  exerted 
effect  on  the  quantity  and  the  quality  of  the  corn  Ibdd 
increasing  the  previous  annual  yield  not  less  than 
dred  per  cent,  above  that  of  th©  preceding  year  (188^ 

The  amount  of  coru  fodder  raised   on   Plat  No> 
received  nitrate  of  aoda,  had  exceeded  but  slightly 
that  of  the  previous  season ;   while  the  application  ^ 
ammonium  sulphate  and  pboaphoric  acid  had  not  pre 
considemble  falling  off.     The  yield  of  com  fodder  of 
and  unfertilized  plats   was  practically  the  same  in 
stances. 

In  sight  of  these  facts,  it  seemed  but  justifiable  to 
that  a  deficiency  of  the  soil  in  available  potash  had  ci 
in  our  case^  more  than  that  of  any  other  essential 
plant  food,  —  the  final  yield  of  the  crop. 

As  the  cultivation  of  grasses  and  fodder  corn  a 
mannrial  resources  of  the  soil  in  a  similar  directio 
stracting  approximately  one  part  of  phosphoric  aci< 
parts  of  potash,  it  is  but  a  natural  result  that  a  s 
originally  did  not  contain  much  more  of  available  pa 
of  available  phonphorlc  acid  must  become  unprodiicti 
the  latter  is  exhausted.  In  case  circumstances  neci 
direct  succession  of  these  two  crops,  it  is  well  to  i 
that  fact,  and  to  provide  against  a  failure  by  apply! i 
soil  liberally  J  in  particular,  potash  compounds  in  sonn 
other.     Mnriate  of  potash  deserves  recommendation. 

To  verify  the  above  conclusion,  the  experiment  wa 
ued  during  the  past  season   (1886),  with  the  sole 
tion  of  increasing  on  each  fertilized  plat  the  parti< 
tilizing  ingredients  to  twice  the  amount  used  in  the  j 
year. 

The  plats  were  thoroughly  plowed  and  harrowed 
1886.     The  fertilizers  were  sown  broadcast  in  each 
slightly  harrowed  in  before  planting  the  corn,  in  rows 
and  22   (Clark's  variety)-      The    rows  were  three  f 
inches  apart*    The  seeds  were  dropped  from  twelve  tc 
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krt  and  six  to  eight  kernels  in  a  place.  The  young 
»eared  uniformly  and  healthy  looking  in  all  plats 
They  turned,  however,  into  a  pale  green  color  by 
^ith  the  exception  of  those  on  Plats  9  and  10.  The 
0  still  of  a  dark  green  color  September  11,  when 

crop  was  cut  and  stocked  in  the  field.  The  com 
>n  Plats  1  to  8  inclusive  had  reached  at  the  end  of 

a  height  of  from  two  to  four  feet,  and  showed  only 
there  a  partially  filled  ear;  it  was  badly  dried  up 
ilthy  looking  when  cut.  The  plants  grown  upon 
d  10  had  reached  a  height  of  from  five  to  eight  feet ; 

and  leaves  were  still  succulent  when  cut,  and  the 
y  well  formed  throughout  the  plats,  but  small,  and 
s  scarcely  beginning  to  glaze. 

ght  of  the  corn  fodder  raised  upon  each  plat  was 
i  October  23,  when  the  crop  was  housed.  The  sub- 
abulated  statement  contains  the  results  of  .the  ex- 
.  The  weights  of  the  corn  fodder  are  stated  with 
to  the  same  state  of  moisture  (fiom  45  to  50  per 
in  the  preceding  year,  to  allow  a  comparison  of  the 

ISM. 


Amoant  of  D17 

Com  Fodder 

Obtained. 


Fertiliser  Applied. 


480  lbs. 

250  " 

810  •• 

250  " 

280  " 

255  •* 

195  " 

840  " 

895  " 


r50  lbs.  of  Bodiam  nitrate   (^7-8  lbs.  of 
\     nitrogen). 

Nothing. 
reO  lbs.  of  dried  blood  (  =  7-8  lbs.  of  nitro- 
\     gen). 

Nothing. 
^50  lbs.  of  ammonia  sulphate  (=10  lbs.  of 
\     nitrogen). 

Fallow. 
f  100  lbs.  of  dissolved  bone-black  (=17  lbs. 
\     available  phosphoric  acid). 

Nothing. 
f  50  lbs.  of  muriate  of  potash  ( =  25  lbs.  of 
\     potassium  oxide). 

^97  lbs.  of  potash-magnesia  sulphate   (=25 
\     lbs  of  potassium  oxide). 


(suits,  compared  with  those  of  the  previous  year,  show 
Dg  off  in  yield  in  all  plats,  notwithstanding  a  decided 
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increase  of  the  various  single  manurial  substances  a 
Plats  1,3,5,7,9  and  10.  The  yield  of  the  fertilize 
3,  5,  7  during  the  last  season  (1886)  is  less  than  t 
unfertilized  plats  in  1885.  The  good  service  of  pc 
pounds  in  our  case  is  still  renaarkable. 

The  experiment  will  be  continued,  with  some  moc 
during  the  coming  season. 
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2.    Fodder  Cobn  and  Corn  Ensilage* 

The  last  annual  report  on  the  work  of  the  Exper 
tion  contains  upon  pages  52  and  53  a  record  of  ut 
concerning  the  gradual  increase  of  vegeta1>1e  mail 
fodder  corn  during  its  successive  stages  of  growth, 
of  tests  carried  out  with  plants  taken  from  our 
demonstrated  the  fact  that  the  vegetable  matter  in  t 
of  corn  on  trial  (Clark)  had  increased  from  fill 
hundred  per  cent,  in  actual  weight,  bctwct^n  the  1 
first  appearance  of  the  tassel  and  the  beginning  uf  t 
of  the  kernels.  It  was  found  that  the  same  variet 
raised  under  fairly  corresponding  circumst^Qcos,  a^ 
general  character  of  the  soil  and  the  mode  of  euUt 
concerned »  contained  in  one  hundred  weight  parts  ai 
of  the  first  appearance  of  the  tassel  from  twelve 
weight  parts  of  dry  vegetable  matter,  and  from  ei^l 
eighty-eight  parts  of  water ;  whilst  at  the  time  of  the 
of  the  glazing  of  the  kernels  the  former  was  noticf 
from  twenty-three  to  twenty-eight  weight  parts,  and 
from  seventy-seven  to  seventy-two.  These  resul 
investigation  left  no  doubt  about  the  fact  that  < 
fodder  corn  at  the  time  of  the  beginning  of  the 
the  kernels  contained  nearly  twice  as  much  vegetal 
per  ton  weight  of  corn  as  at  the  time  of  the  appeara 
tassels. 

This  feature  in  the  change  of  the  compoBition  of 
corn  during  its  growth  is  not  an  exceptional  otn 
changes  are  noticed  in  all  our  farm  plants.  Our  oh 
in  this  direction  were  reported  for  the  purpose  of 
some  more  definite  numerical  values  for  the  eonstd 
our  practical  farmers.  As  long  as  the  vitiil  ene 
annual  plant  is  still  essentially  spent  in  the  iiicri^aso  i 
as  a  rule  but  a  comparatively  small  amount  of  valuab 
compounds,  as  starch,  sugar,  etc.,  accumulates  withi 
lar  tissue.  The  comparative  feeding  value  of  the  i 
of  fodder  plants,  or  any  particular  part  of  sueh  plants 
be  measured  by  its  size,  but  by  the  quantity  of  Viihrifc 
nitrogenous  and  non-nitrogenous  constituents  stored 
cellular  system.     The  larger  or  smaller  amoiiut  of  dj 
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left  behind  from  a  given  weiglit  of  samples  of  the 
>f  a  fodder  plant  of  a  corresponding  stage  of  growth 
11  the  majority  of  cases  their  respective  higher  or 
omical  value  for  feeding  purposes.  Agricultural 
or  this  reason,  usually  begin  their  examination  of 
its  with  a  test  for  the  determination  of  the  amount 
stable  matter  left  behind,  when  carefully  brought  to 
weight  at  a  temperature  not  exceeding  110^  C. 
or  varieties  of  corn  are  not  necessarily  the  more 
inds  for  the  production  of  fodder;  on  the  contrary, 
e  more  judicious,  on  general  principles,  to  doubt 
ior  fitness  for  that  purpose  until  otherwise  proved, 
ment  applies,  in  particular,  to  some  varieties  re- 
sferred  to  our  section  of  the  country ;  for  they  seem 
an  exceptionally  rich  soil  to  yield  the  best  results 
^presented  to  be  capable  of  producing.  Raised  in  a 
lerate  resources  of  plant  food,  little  of  the  latter 
over,  after  the  production  of  their  tall  stocks  and 
es,  to  assist  in  the  formation  of  valuable  organic 
I,  as  sugar,  starch,  fat,  nitrogenous  matter,  etc.,  to 
entire  plant.  The  same  mode  of  reasoning  npplios 
ng  of  exceptionally  large-sized  roots,  potatoes,  etc. ; 
sually  but  partly  matured,  and  thus  of  a  watery, 
taste. 

Bral  character  of  the  climate  and  the  physical  and 
ondition  of  the  soil  control  the  local  adaptation  of  a 
iccessful  cultivation.  Extremes  of  season  and  one- 
)s  of  manuring  are  apt  to  modify  the  growth  of  a 
thereby  alter  its  composition.  To  learn  how  to 
dherent  tendency  of  a  plant  to  a  rank  growth,  in  the 
a  fairer  chance  for  a  complete  maturity  of  the  final 
[)st  desirable  information  to  secure;  for  success  in 
on  insures  not  unfrequently  a  superior  pecuniary  re- 
careful  study  of  the  special  characteristics  of  the 
ial  under  the  influence  of  existing  local  resources  of 
I  of  the  prevailing  local  features  of  the  weather  during 
g  season  alone,  can  furnish  a  safe  guide  for  the 
of  the  desired  end. 

^rmination  of  the  relative  feeding  value  of  dijBTerent 
the  same  kind  of  plants  raised  under  different  cir* 
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cumstoDces  13  always  carried  out  with  plants  of  a  con 
ing  fitage  of  growth,  Progreas  m  the  growth  of  plan 
their  camposiUon  in  regard  to  the  quautity  of  vegetabi 
which  thoy  contain  in  a  given  weight;  it  also  changes  1 
terially  the  absolute  and  relative  proportion  of  their 
food  constituents,  i,  e,  their  nutritive  value- 

The  amount  of  vegetable  matter  iu  a  given  weight 
fodder  corn  cut  at  the  beginning  of  the  glazing  of  tho 
IB  known  to  be  not  only  nearly  twice  as  largo  ascompn 
that  contained  in  an  equal  weight  of  green  fodder  corn  i 
just  ehuwing  tho  tassels,  it  ia  ako  known  to  ba  pi 
pound  mora  nutritious,  for  it  contains  more  stare 
sugar,  more  of  valuable  nitrogenous  mutteri  etc. 

Considering  the  previously  stated  viowa  correct, 
our  eilos  duriug  last  autumu  with  fodder  corn,  which 
reached  the  point  where  tho  kernels  began  to  gla 
expecting  to  secure  an  ensilage  of  superior  feeding  vah 
results  of  our  experiments  iu  that  direction  have  bi 
eatisfactory,  and  may  be  eummcd  up  as  follows  :  — 

!•  The  oourso  adopted   for  the  production  of  eon 
for  the   silo    secures  tho   largest   am.mut   of  valuabh 
which  a  given  area  of  land  planted  with  fodder  com 
duce  under  corresponding  circumstancea,  as  far  aa  I 
season  are  concerned- 

2.  The  ensilage  of  a  more  matured  fodder  corn  has 
feeding  value,  pound  for  pound,  than  that  cut  at  an  earl 
of  growth, 

3-  The  more  matured  fodder  corn,  on  account  of 
texture,  m  less  crushed  by  close  packing,  and  com 
better  resista  the  peculiar  influences  which  tend  to  dc 
and  ultimately  destroy  tho  contents  of  the  silo. 

As  a  more  detailed  description  of  the  products  of 
may  not  be  without  some  interest  to  our  readers 
period  of  the  season,  we  publish  lielow  the  essentia 
our  results,  beginning  with  an  abstract  from  our  lal 
report,  which  relates  briefly  the  course  pursued  in  fi 
silo. 

The  corn  fodder^  when  cut  for  the  silo,  September 
began  to  acquire  a  slightly  yellowish  tint  along  the  o 
the  fleld,  yet  was  still  green  and  succulent  in  the  interii 
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^ere  soft,  their  contents  somewhat  milky,  and  their 
beginning  to  glaze. 

nlage. —  Two  silos  of  the  same  size,  five  by  four- 
side  measure,  and  eleven  feet  deep,  were  used  for 
lent.  In  both  instances  the  corn  was  cut  into 
one  and  one-quarter  to  one  and  one-half  inches  in 
ere»  however,  filled  in  a  different  way. 
I  was  loosely  filled,  September  4,  to  about  two- 
height,  and  the  mass  merely  levelled  without  tread- 
It  was  left  in  this  condition  without  covering 
aber  7,  at  8  o'clock  a.  m.  At  this  time  it  had 
eighteen  to  twenty-four  inches ;  the  odor  of  acetic 
slightly  perceptible,  and  the  pieces  of  cornstalk, 
eet  to  the  taste,  showed  an  acid  reaction  to  the 
litmus) . 

Temperatare  at  12  inches  depth,  147<^,  145°,  147°  F. 

"  12        "  •*  141°,  145°,   146°  F. 

"  "  24        "  **  136.6°  F. 

u  ♦*  30        "  "  114°    F. 

"  36        ••  "  107°    F. 

nperature  remained  practically  at  a  standstill,  the 
more  fresh-cut  corn  was  resumed,  and  the  silo 
ret  loosely  filled,  September  8.  A  maximum  reg- 
'moraeter  was  buried  in  the  mass  at  a  depth  of  two 
le  surface,  and  light  boards  loosely  laid  over  the 


8  A.M     Temperatare  at  12  inches  depth,  129  ,  127°  F. 
had  now  settled  eighteen  inches. 

t.    Temperature  at  12  inches  depth,  127°,  129°,  131°  F. 
[.  "  "    12       "  "       122°,  132°  F. 

had  settled  from  twenty-four  to  thirty  inches, 
iture  remained  practically  the  same ;  the  mass  was 
^ered  with  tarred  paper  and  tight-fitting  boards, 
dntly,  on  September  12,  pressed  down  with  twenty- 
of  sand.  This  silo  contained  about  eight  tons  of 
[)dder.' 
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The  teittperaliir©  observations  above  recorded  were  t 
different  parts  of  the  silo ;  they  show  that  it  \%  quite 
to  secure  a  deiirable  uniform  temperature  within  the 
all  parts  of  tb^  i^ilo,  at  the  same  depth  and  at  iho  same 

Silo  No.  2  wa-^  filled  to  a  depth  of  from  eight  to  n 
as  fast  as  the  cut  corn  could  be  supplied  and  tramped 
As  soon  as  the  amount  of  corn  assigned  for  that  alio  (SI 
was  filled  in,  the  surface  was  carefully  covered  will 
paper  and  tight-fitting  boards,  in  the  same  manner  ^ 
of  the  first  silo,  and  at  once  pressed  down  with  tw 
barrels  of  sand,  A  maximum  registering  Ibprtnoni 
safely  buried  at  a  depth  of  about  two  feet  in  the 
record  tho  highest  temperature  which  the  latter  woi 
during  the  time  tjf  keeping  the  silo  closed. 

The  silo  hud  been  closed  about  six  months  when 
The  highest  temperature  recorded  by  the  ibermomet^ 
at  a  depth  of  lwi>  feet  below  the  surface  of  the  ensih 
closing  the  eilo,  was  116.5^  F. 

A  layer  of  eighteen  inches  in  thickness  on  the  top, 
six  to  eight  inchos  along  the  sides,  was  of  dark  color 
for  fodJpr.     It  was  removed  until  no  mould  conld  b 
on  the  leases  and  stem  parts;  the  ears  of  the  corn  \ 
preserved.     The  main  bulk  of  the  ensilage  was  of  a 
yellow  color,  and  showed  a  decided  acid  renction  to 
paper*      The  odor  was  at  first  that  of  .organic  raait< 
didiategrating  under  the   exclusion  of  air,  but  chanj 
after  the  opening  of  the  silo  into  that  of  acetic  arid  (^ 
The  free  organic  acids  contained  in  one  hundred  wei 
of  the  fresh  ensilage  (directly  after  the  opening  of 
required  1,300  purts  of  sodium  hydroxide  for  their  m 
lion,  which  is  equal  to  1.96  per  cent  of  acetic  acid.     \ 
quantity  of  fresh  ensilage  contained  0.0374  parts  of  ac 
monia.     No  starch  could  be  detected  in  tho  stems  an 
whilst  an  abundance  of  it  was  found  in  the  ears. 
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CORN  ENSILAGE. 
(Taken  fh>m  Silo  No.  1,  March  23, 1886  ] 
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.  2  was  opened  seven  months  after  being  filled.  A 
it  six  inches  in  thickness  had  to  be  removed  from  the 
e  sides  of  the  contents  of  the  silo  to  reach  an  accept- 
or for  cows.  The  highest  temperature  registered  by 
ometer  since  its  introduction  into  the  silo  at  a  depth 
t  at  the  time  of  closing  was  97.8^  F. 

CORN.  ENSILAGE. 
[Taken  from  Silo  No.  2,  April  25, 1886.] 
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The  main  body  of  the  ensilage  was  in  fine  cond 
yellowish  green  color,  somewhat  lighter  than  iu  silo  ] 
had  a  slightly  acid  smell  and  taste.  To  iieutmliz< 
organic  acids  contained  in  one  hundred  weight  part 
ensilage^  collected  at  the  opening  of  the  silo,  requi 
parts  of  sodium  hydroxide,  which  is  equal  to  L95  p 
acetic  acid.  The  amount  of  ensilage  contained  0.02' 
actual  ammonia. 

A  comparison  of  these  observations  with  those  ma( 
nection  with  the  contents  of  No.  1  shows  that  in  ou 
direct  filling  and  closing  of  the  silo  produced  the  be! 
The  contents  of  the  silo  filled  at  once  with  cut  coi 
and  subsequently  carefully  closed  up,  had  suS'ered  lei 
alteration  in  various  directions  than  those  that  hi 
through  a  previous  heating  process,  in  consequeaee  oj 
exposure  to  atmospheric  agencies.  The  records  of 
mometers,  the  chemical  analyses  of  the  ensilago  from  1 
and  the  general  character  of  both  kinds  of  en5^ifagc  cc 
above  conclusion.  Adding  to  these  statemetits  thi 
stance  that  our  cows  decidedly  preferred  the  ensilage 
No.  2,  we  feel  that  we  can  recommend  the  course  p 
filling  that  silo.  As  the  free  acids,  acetic  and  lactic, 
ensilage,  however  carefully  prepared,  steadily  increaa 
opening  of  the  silo,  as  long  as  unchanged  snccbj 
amylaceous  constituents  (sugar  and  starch)  are  pre 
very  important  that  the  access  of  air  should  be  hmit 
as  practicable.  The  decision  in  regard  to  the  best  si 
silo  should  be  largely  controlled  by  the  poesible  ral 
sumption.  The  feeding  value  of  the  contents  of 
carefully  packed  silo  is  apt  to  be  most  seriously  im 
consequence  of  a  subsequent  prolonged  expoeiure  t( 
Three  to  four  weeks'  exposure  altered  the  character  oJ 
lage  seriously,  as  far  as  its  acidity  was  concerned.  T 
of  the  change  depends,  under  correspondiug  circu 
largely  on  the  surrounding  temperature.  It  is  far  le 
the  winter  months  than  in  April  or  May. 
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yf  Com  and  (Job  before  and  after  their  Treatment 
in  a  Silo. 

»b;  cored  naturally  in  the  field.    2.  Whole  com  and  cob;  from  tilo. 
3.  Cut  com  and  cob;  from  silo.] 


Pbb  Curr. 
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Kilyses  of  Dry  Matter. 

96, 

(Nitrogenous  Matter), 
>U8  Extract  Matter, 

2.16 

6.39 

6.27 

12.18 

76.00 

1.43 

8.32 

8.66 

10.66 

71.03 

1.36 
8.60 
7.84 
6.63 
7.5.68 

100.00 

100  00 

100.00 

rial  which  served  for  the  above  analyses  was  sent 
purpose  during  the  mouth  of  September,  1886,  with 
g  statement :  The  different  samples  were  taken  from 
t  of  corn  eleven  months  ago.  The  crop  was  cut 
ars  began  to  glaze.  No.  1,  whole  ears,  was  re- 
3  the  stalks  and  dried  in  the  usual  way  on  the 
).  2,  whole  ears,  was  buried  at  the  same  time  in 
ut  six  feet  below  the  surface  of  the  cut  material, 
Bted  of  the  cut  stalks  and  cut  ears  ;  No.  3  consisted 
*  cut  ears  of  corn  taken  from  the  main  bulk  of  corn 
the  same  time  when  sample  No.  2  was  removed  for 
tion,  about  eleven  months  after  the  filling  of  that 
samples  were  collected  for  the  purpose  of  ascertain- 
racter  and  the  degree  of  change  which  the  ear  of 
dergoes  by  converting  it  into  ensilage,  either  whole 
it  into  pieces.  A  comparison  of  the  analytical 
79 J  what  might  be  expected,  that  cut  ears  of  corn 
>  sujBTer  a  more  serious  alteration  in  their  composi- 
hole  ears. 
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Anali/ses  of  Rowen, 

[L  Sun-dried  lo  the  field-    2.  Afteir  being  In  &  alio  eieTen  mont 


1 
1 


Moisture  at  100*^  C, 19.: 

Drj  Matter,       ,        .        • m: 

lOOJ 

^H  4  Analysis  of  Dry  Mailer. 

Crude  Aah, ,        .        ,  8J 

**      Cellulose .        .  29/ 

«'    Fat 4,! 

E^otein  (Nitrogenous  Matter) »      .        .                .  14.' 

Non -nitrogenous  Extract  Hatter, 41J 

lOOJ 


These  analyses  point  in  the  same  direction  as  th« 
ones.  The  reductioa  of  nitrogenous  matter  as  com] 
that  of  the  non-nitrogenous  extract  matter  ia  most  i 
yet  this  ciirmnstam^e  does  not  represent  the  enti 
organic  matter.  The  decrease  in  crude  cellulose  ai 
crease  in  crude  fat  both  confirm  that  stati^ment-  To 
more  exactness  the  loss  of  oi^anic  matter  in  cases 
under  consideration,  requires  a  more  definite  kno\ 
garding  the  amount  of  dry  matter  contained  in  the  fn 
and  of  the  average  moisture  of  the  various  layers  of 
the  silo,  None  of  our  ordinary  modes  of  preserving 
without  the  liability  of  losses  ;  it  remains  in  most  ii 
matter  of  degree,  depending  quite  largely  on  circ 
beyond  the  control  of  the  farmer.  Succulent  planta 
likely  to  suffer  seriously  in  the  ordinary  drying  proc< 
is  for  this  reason  that  the  silo  system  deserves,  in 
a  careful  consideration  for  the  efficient  preiervatioi 
crops- 
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ENSILAGE  MADE  FROM  APPLE  POMACE. 

[Amherit  MiU.] 

Per  eent. 

00**  C, 86.38 

14.67 

Analysis  of  Dry  Matter, 

4.21 

ose, 22.18 

7.86 

Q  (NitrogeDouB  Matter) 8.22 

lous  Extract  Matter, 58.03 

100.00 

lace  which  served  for  the  preparation  of  the  apple 
OS  taken  from  a  cider-mill  near  Amherst  towards. 
3f  October,  1885,  and  consisted  of  the  clear  presa 
mixture  of  different  kinds  of  apples, 
ks,  of  a  capacity  of  from  fifty  to  sixty  gallons  each, 
for  the  experiment.  They  were  painted  inside  with 
r  varnish  to  render  them  air  and  water  tight.  The 
IS  stamped  down  solid,  and  subsequently  covered 
per,  which  was  held  down  by  a  layer  of  sand  sev- 
in  thickness,  and  some  large  stones.  The  casks, 
were  kept  in  a  corner  on  the  barn-floor  until  May 
<rhen  they  were  opened  to  examine  their  contents, 
ial  was  found  throughout  apparently  as  fresh  as 
up;  neither  mouldy,  rotten,  or  even  discolored  on 
It  had  a  pleasant  fruit-like  acid  odor  and  taste, 
led  but  traces  of  ammonia  compounds.  One  hun- 
of  the  fresh  apple  ensilage  required  0.744  parts  of 
iroxide  for  the  neutralization  of  its  free  oi'ganic 
h  prove  thus  to  be  less  than  in  either  kind  of  corn 
The  ensilage  of  apple  pomace  is  highly  relished 
id  swine,  and  is,  if  not  superior,  at  least  equal, 
K>und,  in  feeding  value  to  the  apple  pomace,  which 
its  production.  The  nitrogenous  constituents  had 
t  the  expense  of  the  saccharine  constituents ;  the 
»een  destroyed  at  a  higher  rate  by  fermentation  than 
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3.   Ikfluence  of  Fektilizebs  ok  the  Qdantitt 
Quality   of  some   Prominent  Fodder  Ciw 

[Field  B,] 

The  land  selected  for  the  experiment  h^d  been  use 
eral  years  previous,  for  the  production  of  hay.  At 
niog  of  the  season  of  I$S8  it  had  been  ploughed  ai 
with  corn,  without  the  addition  of  any  fertilizer,  Tl: 
fisted  of  a  good  saudy  loam,  and  was^  in  consequc 
previouB  treatment,  in  a  suitably  impoverished  co 
respond  to  the  application  of  fertilizers. 

The  entire  field,  consisting  at  that  time  of  one  and 
of  an  acre,  was  subdivided  into  plats,  eaeh  one-tenth 
in  size.  Every  alternate  phtt  was  fertilized  at  the 
hundred  pounds  of  ground,  rendered  bones,  and  tw 
pounds  of  nauriate  of  potash,  per  acre.  The  ferl 
applied  a  few  days  before  seeding,  and  slightly 
under. 

The  experiment  in  1884  comprised  four  standan 
i,  e»,  Orchard  grass  {Dactylh glomerata) ^  Meadow  fe 
tuca  prateme) ,  Timothy  (P/ileum  praiense)  and  Red( 
lis  vulgaris)  ^  besides  two  Millets,  Hungarian  grass 
Germankum)  and  Pearl  millet  ( Penicillaria  itpicaia 
variety  of  corn,  Clark.      (See  sketch  of  Field  B,  18 

The  plats  Nos,  11,  13,  15,  19  and  21  were  fertil 
Nos.  12,  14,  16,  18  and  20  received  no  man u rial 
any  description. 

In  the  case  of  the  grasses  and  millets,  each  plat 
subdivided  into  twoj  and  each  half  seeded  down  wi 
tiact  kind  of  grass  seed  ay  follows  :  — 


Flat  11  (fertjliaed),. 
Rat  12  (iiiifortilia:ed), 
Plat  13  (fertilized),. 
Plat  U  (unfertJlissefl), 


/  Orchard  Grass  (no 
\  Meadow  Fescue  (a 
/  Orchard  Grass  (no 
\  Meadow  Fes<?ue  (s 
/  Hutigftrian  Grasis 
\  Pearl  Millet  (soutl 
/  Hungarian  Grass  i 
\  Pearl  Millet  (smitJi 
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lized), 

rtilized), 

lized), . 
rtilized), 
lized), . 
rtilized), 
lized), . 


r  Timothy  (north  side), 
vRedtop  (south  side), 
r Timothy  (north  side), 
\  Redtop  (south  side). 

Corn  (Clark). 

Com  (Clark). 

Corn  (Clark). 

Corn  (Clark) 

Corn  (Clark). 


lESULTS  OF  EXPERIMENTS  WITH  CORN. 

AncUysia  of  Oreen  Fodder  Com. 


the  beginning  rM°«'""»» '00°  C..    . 
^'  [  Dry  Vegetable  Matter, 


nels  in  Milk, 


(  Moisture  at  100°  C,    . 
^  Dry  Vegetable  Matter, 


Plat  17. 
(FertUia«l.) 


87.62 
12.88 
72.27 
27.73 


Plftt  18. 
(Unftrtllized.) 


85.15 

14.85 
78.77 
21.23 


Its,  ^  of  an  acre  each, 
Plats,  ^  of  an  acre  each. 


r  Plat  17,  4,340  lbs.  ^  Total  yield, 
\Plat  19,  3,096  lbs./  7,436  lbs. 
f  Plat  18,  2,460  lbs.  ^  Total  yield, 
\  Plat  20,  2,556  lbs.  /  5,016  lbs. 


ilized  Plats,  per  acre,  . 
)rtilized  Plats,  per  acre, 

je  in  yield,    . 


37,180  lbs. 
25,080    " 


12,100  lbs. 


lion  of  Dry  Vegetable  Matter  in  Com  Fodder  (fertilized), 

3.16  parts. 


386, 


a,  . 

lous  Extract  Matter, 


24.82 
2.89 
9.64 

69.99 


the  year  1885,  plats  Nos.  17,  18,  19,  20  and  21 
in,  as  in  previous  years,  for  the  cultivation  of  corn, 
raised  upon  the  fertilized  plats  Nos.  17,  19  and  21 
1  part  for  ensilage;  that  obtained  from  the  unferti- 
Nos.  18  and  20  was  sold  as  dry  fodder  corn ;  both 
cut  at  the  same  time  to  compare  results. 
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The  entire  crop  upon  all  plata  was  cut  Sept*  4j  18 
dry  c3oni  fodder  secured  from  the  fertilized  plata  av 
toue  per  acre,  and  that  from  the  unfertilized  plate  in 
nectioii  yielded  3^^^  tons  for  the  Bame  area*  The 
plat  No,  13  produced  1,870  pounds  of  dried  millet , 
pouDdB  (9^  tons)  per  acre;  and  the  unfertilized  pi 
(for  three  succeeding  years  without  manure)  prodm 
pounds  of  air-dried  cropSj  or  10,500  pounds  (5^  tu 
corresponding  urea. 

The  plats  11,  12,  15  and  16  (Field  B),  which  had  be 
down  broadcast,  during  the  month  of  September,  1 
several  varieties  of  grasses  for  the  purpose  of  stud; 
individual  nutritive  character  at  different  successive 
growth,  became  soon  infested  with  all  kinds  of  plants 
circunastanee  could  not  otherwise  than  quite  eeriouslj 
with  our  object,  it  was  thought  best  to  replongh  these 
tomed  down  again  each  variety  of  gra^s^  in  drilh, 
vat  ion  of  grasses  in  drills,  two  feet  apart,  was  adt 
much  success  June  22,  1885.  A  frequent  use  of  the  i 
aided  by  the  hoe  and  the  weeding  by  handj  has  enal 
«ecure  a  suitable  material  for  examination  during  lasl 

i88r>. 

No  mMtertat  changes  have  been  made  of  late  in  tl 
artMUgement  and  mode  of  treatment  of  the  plats  in 
beyond  the  addition  of  an  area  of  forty-three  feet  in  1 
of  a  corresponding  width  of  the  existing  plats  on  the  y^ 
each  individual  pint.  This  addition  makes  the  prest 
of  these  plats  17*^  feet;  they  are  each  33  feet  wide  (; 
of  Field  B  in  1886)  >  The  same  varieties  of  grass 
corn  (Clark)  were  cultivated.  The  latter  was  also  p 
place  of  two  varieties  of  millets  during  the  precedin 
plats  13  and  14.  The  corn  was  planted,  as  in  previ. 
in  drills  three  feet  three  inches  apart;  the  seed  was 
from  six  lo  eight  in  a  place ^  at  a  distance  of  from 
fourteen  inches  apart,  May  17,  1886.  Plats  13,  17, 
were  fertilized  with  ground  bones  and  potash,  as  in 
years,  while  plats  14,  18  and  20  received  no  manurial 
any  description.  The  growth  of  the  corn  on  fertilize 
fertilized  plats  presented  throughout  the  season  a  simit 
ance,  as  has  been  noticed  and  described  on  previous 
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^eption  of  the  fertilized  plat  13  and  the  unfertilized 
ch  yielded  a  larger  return  than  any  other  of  the  plats 
rresponding  treatment.  These  two  plats  had  been 
)m  the  cultivation  of  com  in  1883  to  that  of  millet 
1885.  They  were  evidently  left  in  a  better  condi- 
raising  of  fodder  corn  in  1886  than  the  remaining 
had  been  used  for  the  production  of  fodder  corn, 
interruption  since  1883. 

on  all  plats  was  cut  September  9  and  10,  when  the 
an  to  glaze.  The  produce  of  the  fertilized  plats 
and  21  was  turned  into  corn  ensilage,  and  that  of 
ized  plats  14,  18  and  20  was  stooked  in  the  field 
er  12,  when  it  was  housed  in  common  with  the  dried 
obtained  from  the  under-drained  plats  of  Field  A, 
1  the  previous  pages. 

f  Green  Fodder  Com  obtained  on  Fertilized  Plats  per  Acre, 
,    Green  fodder  corn  for  silo,  35,410  lbs.,  or  17.76  tons. 
"  *•  "        27,310        "      13.65    ** 

S8,290        "      14.15    ••  ^ 

^Dry  Fodder  Com  obtained  on  Unfertilized  Plots  per  Acre, 
Plat  14.    Dry  fodder  corn,  6,2001bs.,  or  8.1    tons. 


Plat  18. 

«t 

»i 

4,600 

«» 

2.26    " 

Plat  20. 

t» 

i( 

8,000 

tt 

1.6      •• 

ses  upon  plats  11,  12,  15  and  16  looked  well  in  the 
he  difference  in  their  general  appearance,  between 
>d  plat  11  and  the  unfertilized  plat  16,  and  the  un- 
>lat  12  and  the  fertilized  plat  15,  was  less  marked 
case  of  the  corn  ;  it  became,  however,  quite  striking 
>n  advanced.  The  growth  upon  the  fertilized  plats 
I  case  denser,  taller  and  of  a  deeper  color  at  the  time 
for  hay  than  for  rowen.  The  Orchard  grass  was  in 
I  four  to  five  days  earlier  (June  7)  than  the  Meadow 
line  12).  The  Timothy  (Herd's  grass)  bloomed 
bout  one  week  earlier  than  the  Redtop,  July  5.  The 
plats  11  and  12  were  cut  July  5,  and  those  on  plats 
July  11. 

ced  plat  11  yielded  660  lbs.  of  hay  (Orchard  and  Fescue), 
ilized  plat  12  yielded  610  lbs.  of  hay  (Orchard  and  Fescue). 
Bed  plat  16  yielded  690  lbs.  of  hay  (Timothy  and  Redtop). 
ilized  plat  16  yielded  660  lbs.  of  hay  (Timothy  and  Redtop). 
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From  this  statement  it  wilt  be  noticed  that  — 

Flat  11  jiolded  hay  at  ibe  rate  «f  2;i  tons  per  ac 

Plat  12        "  **  "       ''      L9       "  ** 

Flat  16         *'  2.59      *^  ** 

Plat  16        **  *     2  0ii     ** 

The  result  is  remarktible,  coiiBidering  that  tb©  roM 
were  two  feet  apart,  leaving  thus  one- half  of  the  ai 
land  unoccupied  by  the  crop*  The  second  growl 
was  not  less  eatiafactory  than  the  first;  it  was  cut 

13  and  14* 

The  fertilized  plat  11  yielded  325  lbs.  of  rowen  (Orchard  an 
Tho  UD  fertilized  plat  12  yielded  185  lbs.  of  rowcu  (Orcbard  \ 
The  fertilized  pkt  16  yielded  230  lbs,  of  row  en  (Timothy  am 
The  unfertilized  plat  16  yielded  175  lbs*of  roweD  (Timoiliy  4 

It  may  be  seen  from  this  that  — 

Flat  11  yielded  roweo  al  the  rate  of  M  tons  per  in 

Plat  12        "           '*  "  **      ,m      *•          *' 

Plat  15        "           *^  ^*  *'      M     **           '* 

Plat  16        **           *'  ''  **      .66     "           " 

The  cultivfttiuo  of  grasses  iu  drills  readers  a  sutisfi 
ve^iting  of  the  crop  quite  troublesome^  on  account  of  ll 
of  a  large  admixture  of  soil  in  the  dried  crop  unde 
modes  of  mauagement. 

Samples  of  the  various  kinds  of  grasses  on  trial 
collected  at  successive  stages  of  their  growth  to  asc< 
respective  relative  nutritive  value*  The  resuUt? 
analytical-chemical  iuvestigations  will  be  published 
Ihe  work  has  sufiSeiently  advanced  to  admit  of  ati 
presentation* 
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OBCHARD    GRASS. 


MBADOW  FBSCUB. 


ORCHARD    GRASS. 


MBADOW  rSSCCB. 


CORN. 


COR  N. 


TIMOTHY. 


RBDTOP. 


TIMOTHY. 

XBOTOP. 


CORN. 


CORN. 


CORN. 


o 


1 


9 

H 

a? 

s 

00 

i 

OS 

r- 

:k 

g 

o 
o 


tted  line  indicates  the  addition  made  to  the  original  are    of  one-tenth  of  one 
[ch  plat  daring  the  fall  of  1885. 
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4.  Experiments  with  the  Cultivation  of  Fodde 
FURNISH  A  Continuous  Supply  of  Suitable  G 
DER  for  Dairy  Stock  during  the  Summer 

[Field  C] 

The  experiment  was  planned  chiefly  for  the  purpc 
taining  the  area  required  for  the  en  I  Li  vat  ion  of  each  oi 
in^  crops,  oats,  vetch,  serradella  and  Southern  cow 
serving  in  the  stated  succession  as  green  fodder  for 
of  a  definite  number  of  milch  cows,  from  the  begin nin 
the  middle  of  September.  These  crops,  which  have  h 
described  more  or  less  in  detail  in  previous  reports,  vi 
to  attain  upon  our  grounds  a  suitable  state  of  growth 
purposes  at  such  succeeding  periods  of  the  season  a 
to  meet  the  requirements  of  the  object  in  view.  Th 
«ach  crop  began  when  it  had  reached  the  stage  of  bk 
it  was  discontinued  when  it  approached  its  matur 
coarse,  dry  fodder,  consisting  mainly  of  hay  of  a 
previous  year,  was  fed  with  the  green  fodder,  to 
action  on  the  digestive  organs. 

The  practice  of  raising  a  greater  variety  of  vah 
like  those  previously  stated,  for  green  fodder  d 
serious  consideration  of  farmers  engtiged  in  the  dair 
for  it  secures  a  liberal  supply  of  healthy,  nutritious 
time  when  hay  becomes  scarce  and  costly,  and  wb 
be  still  a  wasteful  practice  to  feed  an  imperfectly  ma 
fodder-corn.  The  frequently  limited  area  of  land 
munerative  production  of  grasses,  and  the  not  less 
exhausted  condition  of  a  large  proportion  of  natur 
makes  it  but  judicious  to  consider  seriously  the  m 
promise  not  only  to  increase,  but  also  to  cheapen,  tl 
of  the  dairy.  A  liberal  introduction  of  reputed  ft 
into  farm  operations  has  everywhere  in  various  dire 
moted  the  success  of  agricultural  industry.  The  fie 
for  the  raising  of  oats,  vetch  and  Southern  cow-pt 
feet  long  and  90  feet  wide;  it  was  divided  into 
parts,  each  30  feet  wide  and  240  feet  long.  Th 
covered   an  area  85   feet  long  and  56  feet  wide. 
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«d  of  a  good  loam,  and  was  in  a  fair  state  of  cultivation, 
rtilizers  used  consisted  of  six  hundred  pounds  of  fine- 
I  bones  and  one  hundred  and  fifty  pounds  of  muriate  of 
per  acre.  The  different  crops  were  cultivated  in  drills 
eet  three  inches  apart ;  they  proved,  without  exception, 

188. 

.  —  The  variety  raised  in  this  connection  was  secured  in 
sinity.  Its  particular  name  is  somewhat  uncertain;  it 
quite  tall,  and  forms  thickly-leaved  stems;  the  grain 
i  good  average  size  and  weight.  The  oats  were  sown 
;  the  young  plants  appeared  May  12 ;  they  began  to 
July  5.  The  feeding  of  the  green  oats  commenced  that 
id  was  continued  for  about  two  weeks,  until  July  20, 
he  plants  turned  yellowish.  Forty  pounds  were  fed  per 
each  cow. 

ComposUion  of  Green  Fodder  Oats. 


ISM. 

July  6. 

July  12. 

July  20. 

at  100°  C,        .... 
ter, 

Per  cent 
78.61 

21.89 

Percent. 
71.18 

28.82 

Per  cent 
66.04 

83.96 

composition  of  our  variety  of  oats  at  the  time  of  feeding 
inferred  from  the  following  analysis  of  a  sample  raised 
same  ground  in  1885  and  published  in  the  last  annual 
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HAY   OF  OATS. 

[From  Pints  of  StAtloii,  cut  while  In  Milk,  July  9,  IBK^-] 


1 

^1 

1  °  § 

119 

Moisture  at  l\MP  0„       < 
Dty  Matter^  ".        ■      ^       , 

9045 

191.00 

1^09.00 

24,75 

124.15 
920-40 

AnalyH^  of  Dry  MaiUK 

Crude  Ash, 

"     Cellnlo&e,     , 

"      Fat, 

**     Protein     (Nitrogenous 
Matter),   .        , 
Non-uitrogenoua    Extraet 

Matter,        ...        * 

lliOa^O 

0.08 

302 

2.69 

10.89 

2,000.00 

mm 

686.40 
53,80 

217.80 

920  40 

[mm 

a,r)OtL00 

1,069  80 

JT^ 


Vetch  (Vicia  eativa),  —  The  seed  was  imported  tc 
same  variety  of  vetch  which  had  been  tried  here  i 
years.  It  was  sown  May  14,  and  made  its  first 
May  19,  The  growth  was  kept  clean  by  frequent 
cultivator.  The  latter  was  first  used  May  24,  when 
plants  had  reached  a  height  of  two  inches.  The  ti 
blooming  were  noticed  July  6.  The  feeding  of  the 
commenoed  July  20,  and  was  continued  until 
Twenty- 6 ve  pounds  were  used  in  the  daily  diet  pe 
second  crop  was  cut  September  13<  The  vetch  yi< 
and  valuable  growth,  yet  seems  best  adapted  for  g 
when  raised  as  a  mixed  crop  with  oats,  barley  or  i 
green  vetch  is  not  as  much  relished  at  the  beginnii] 
cows  as  the  mixed  crop. 

Compo^ion  of  Green  VtJbc^. 
[Jtily  \%,  1886.] 

Moisture  at  100^  d .        .        . 

Dry  AUtter,       *        , 

The  subsequent  copies  of  two  analyses  of  vetch  r« 
own  grounds  in  previous  years  may  convey  some  m 
idea  regarding  the  composition  of  this  reputed  fodde 
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VETCH  (Hat). 

(VlCIA  SATIYA  ;  YaKIKTT,  AMQUSTirOUA  ) 

[I.    Collected  from  Experimental  Plate,  Aog.  15, 1883,  in  bloom.] 

I. 


•e  at  100^  C. 
liter,    . 


lysis  of  Dry  Matter, 

l8h,     .... 
[Cellulose,    . 
[•'at,      .... 
Protein    (NitrogeDOOs 

Matter),  . 
TOgenoas    Extract 
jr,        .        .        .        . 


8.36 
9165 


100.00 


7.97 

80.68 

2.30 

16.76 

43.29 


100.00 


1^' 

m 


II 
III 

5  A  ei 


167.00 
1.833.00 


2,000.00 

169.40 

613.60 

46.00 

316.20 

865.80 


2,000.00 


331.34 
27.60 

239.66 

662.77 


1,161.26 


64 
60 

76 

65 


VETCH  (Hat). 
.    Collected  fVom  Experimental  Plata,  Sept.  3, 1883,  when  fally  matured.] 

n. 


Il 

oondf   Digestl- 
ble  in  a  tou  of 
2,000  Ib«. 

5^|l      i 

— 

^ 

c 

ft.                    Sr, 

•e  at  KXf  C, 

9.45 

18t*.00 

_ 

_ 

Ltter,    .... 

90.55 

1,811.00 

. 

« 

100.00 

2,000.00 

lysis  of  Dry  Matter, 

ish 

8.50 

170.00 

. 

. 

L§ 

Cellulose,    . 

30.05 

601.00 

270.45 

45 

H 

F'at,      .        .        .        . 

2.69 

53.80 

32.28 

60 

1^ 

Protein    (Nitrogenous 

Matter),   . 

14.42 

288.40 

204  76 

71 

trogenous    Extract 

5r,        .        .        .        . 

44.34 

886.80 

487.74 

66 

100.00 

2,000.00 

995.23 

- 
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SerradeUa  (Ornithopya  s&tivus,  Brot,). — The  s 
cultural  value  of  this  pUnt  has  beeo  point€d  out  in 
report.  The  successful  cultiyation  opoD  the  fields 
tion  in  preceding  years  encouraged  its  trial  as  a  gi 
in  connection  with  the  experiment  under  discussion, 
was  planted  May  12 ;  the  young  plants  showed 
May  20 ;  they  commenced  blooming  July  13.  The 
green  serradella  began  August  3  and  was  discontinu 
of  that  month.  At  first  twenty-five  pounds,  and  si 
from  thirty  to  thirty-five  pounds,  formed  part  of  tin 
of  each  cow  on  trial.  The  green  serradella  is  higl 
by  the  dairy  cows,  and  has  evidently  a  very  bcnefiei 
on  the  yield  of  milk. 

Composition  of  Green  Serradelln^ 


Moisture  at  100°  C, 
Dry  Matter, 


The  subsequent  two  analyses  of  samples  raised  h 
vious  years  are  republished  in  this  connection  tc 
general  character  of  this  valuable  fodder  plant, 

SERRADELLA  (Hat).       ' 

(Ornithopus  sativus*  Brot,) 
[I.    Obtained  from  plats  of  Ebe  Station  wlien  blooming,  Aug.  1^ 

L 


Moisture  at  100°  C, 

Dry  Matter,   .... 

Analysis  of  Dry  MaUer. 
CmdeAsb,     .        .        .        . 

"     Cellulose,     . 

"     Fat,      .... 

*•      Protein     (Nitrogenous 
Matter),  . 
Non-nitrogenous    Extract 
. ,  Matter,        .... 


I 

If 


7.20 

92.80 


St 

I  if 


144.00 
13^.00 


100.00     2,000.00 


5.87 
24.37 

2.S7 

17  M 
49.54 


;      117.40 

'     487.40 
47.40 

357.00 

990.80 


if 


28.44 
224J1 

990.80 


100.00     2,000.00  ■  1^44.15 
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SERRADELLA  (Hat). 
Q.    From  plats  of  SUtkm,  collected  Sept.  8, 1883,  when  fhlly  matured.] 

XL 


1^ 

III 

,16 

1 

re  at  100°  C,       . 
itter,   .'      . 

8.70 
91.30 

17400 
1326.00 

236.32 
29.10 

183.12 

698.17 

47 
60 

60 

69 

\ 

hftis  of  Dry  MaUer, 

Ash,    .... 
CeUulose,    . 
Fat.      ...        . 
Protein   (Nitrogenous 

Matter),   . 
trogenous    Extract 
er.        .        .        .        . 

100.00 

6.46 

26.14 

2.91 

16.26 

60.23 

2,000.00 

129.20 

602.80 

68.20 

306.20 

1,004.60 

5 

1-^ 

100.00 

2,000.00 

1,141.71 

- 

4 

Uhem  Cow-pea  (Dolichos  ?)  ;  variety,  Whippoorwill  Pea. 
B  seeds  were  obtained  of  J.  Wolfenden,  provision  dealer, 
nrbern,  N.  C,  who  kindly  furnished  us  with  seeds  in  pre- 
years.  The  general  characteristics  of  this  valuable  South- 
dder-plant  have  been  pointed  out  in  the  Second  Annual 
t  of  the  Experiment  Station,  1884,  pages  91-93.  The 
vas  sown  May  14 ;  the  young  plants  were  first  noticed 
25 ;  they  made  slow  progress  until  July  15,  when  they 
to  develop  more  rapidly ;  they  reached,  August  14,  a 
t  of  from  one  and  one-half  to  two  feet,  and  formed  a  dense 
;h  of  deep  green  vines.  The  green  cow-pea  was  fed  from 
Ith  of  August  to  the  15th  of  September,  1886,  beginning 
24  pounds  per  day  and  increasing  gradually  the  amount 
pounds  in  the  daily  diet.  Several  cows  served  in  the  ex- 
tents ;  the  daily  fodder  rations  per  head  were  compounded 
)  following  manner :  — 


Composition  of  Green  Cow-pea, 
[August  24,  1886.] 


ire  at  100^  C, . 
latter, 


Per  cent. 
83.00 
17.00 
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COW-PEA  (Hat). 

(Variett:  Whippoorwill.) 

[From  Experimental  Plats  of  Station ;  collected  Aag.  1,.  IS 


i 

fi 
t 

0. 

Ibt.)  In  a  ton  of 
2,000  Ibt. 

Ponndt  Dlgettl- 
ble  In  a  ton  of 
3,000  lb«. 

Moisture  at  100°  C, 

Dry  Matter,    .... 

9.65 
90.35 

193.00 

1,807.00 

210.18 

45.67 
203.40 
639.77 

Analysis  of  Dry  Matter, 

Crude  Ash,     .... 

"      Cellulpse,     . 

"      Fat,      .... 

"      Protein    (Nitrogenous 
Matter),  . 
Non-nitrogenous    Extract 

Matter,        .... 

100.00 

10.46 

22.36 

3.87 

16.95 

46.36 

2,000.00 

209.20 

447.20 

77.40 

339.00 

927.20 

100.00 

2,000.00 

1,099.02 

The  feeding  of  green  cow-pea  ceased  on  account 
supply.  The  vines  grow  until  late  in  the  season  ; 
our  autumn  weather  extremely  well. 

Feed  in  Pounds  per  Day. 


1886. 

Jnne24 

to 
July  5. 

July  6 
to 

July  20. 

Ja]y21 

to 
Aug.  3. 

Aug.  4 

to 
Aag.  21. 

Corn  Meal, 
Wheat  Bran, 
English  Hay,      . 
Hay  of  Oats  (1885), 
Green  OaU, 
Green  Vetch, 
Green  Serradella, 
Green  Cow-pea, . 

3.25 
20.t»0 

1       „ 

3.25 
3.25 

10.00 
40.00 

3.25 
3.25 

10.00 

25.00 

3.25 

3.25 
10.00 

35.00 

As  our  supply  of  hay  of  oats  (1885)  gave  out 
ginning  of  September,  a  small  amount  of  English  hs 
stituted.     The  feeding  of  green  fodder  crops  with  i 
of  a  coarse,  dry  fodder  has  a  good  effect  on  the  g 
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\  of  the  animal.  Hay  of  oats  is  best  chopped  for  that  pur- 
A  temporary  increase  of  bran,  oilcakes,  gluten  meal 
odder  articles  of  a  similar  composition  instead  of  com 
suggests  itself  in  this  connection  as  an  improvement  on 
Biily  fodder  rations  during  a  first  trial, 
dug  our  mode  of  cultivation  into  consideration,  it  seems 
ible  to  cultivate  for  the  supply  of  one  cow,  for  the  period 
le  above  stated,  an  area  of  from  5,000  to  5,500  square  feet 
B,  and  from  7,000  to  7,500  square  feet  each  of  vetch,  ser- 
A  and  cow-pea.  In  case  oats  and  vetch  are  to  be  raised 
lixed  crop,  12,000  square  feet  might  be  the  limit.  The 
lature  too  rapidly  to  answer  for  more  than  two  weeks  as  a 
fodder. 

I  field  (C)  turned  to  account  for  the  purpose  described 
is  in  a  first-class  condition  for  the  cultivation  of  winter 
,  as  far  as  time  of  seeding,  clean  cultivation  and  special 
ulation  of  plant  food  is  concerned.  Vetch,  serradella 
9w-pea  belong  to  the  valuable  family  of  Legumino8(B; 
like  the  clover,  enrich  the  soil  in  the  interest  of  grain 

A  irariety  of  wheat  occupies  at  present  the  area, 
analysis  of  the  hay  of  oats  used  in  our  feeding  experi- 
las  been  stated  on  a  previous  page ;  that  of  English  hay 
\  here :  — 

HAY. 

[From  station  Fields,  1885.] 




1       « 

^  %. 

"    — ;: 

,  V. 

1^ 

onstituonts   (ii 
lbs.)  In  a  ton  0 
2,000  lbs. 

1  § 

e   «  2 
§  2  5 

5%- 

&• 

« 

tu 

ft. 

» 

B  at  100^  C,       . 

8.30 

166.00 

„ 

_ 

1 

Iter,    .... 

91.70 

1,834.00 

_ 

100.00 

2,000.00 

. 

usiB  of  Dry  MaUer. 

8h 

6.12 

122.40 

- 

ellulose,    . 

30.19 

603.80 

350.20 

58 

f? 

at,      ...        . 

2.55 

51.00 

23.46 

46 

retain    (Nitrogenous 

Matter,     . 

9.75 

195.00 

111.15 

57 

'ogenotis    Extract 

r 

51.39 

1,027.80 

647.51 

63 

100.00 

2,000.00 

1.132.32 

- 
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5.       ExrERIMENTB    WITH    POTATOES. 
<VaR.  r    BevHTY  of   ll£IlSON,) 

The  experimeiitB  carried  od  in  thia  connection  are 
conducted  for  the  following  purpose:  — 

I'irst^  To  study  the  special  effect,  if  any,  of  i] 
potash  and  of  sulphate  of  potash  on  the  quantity  ai 
of  potatoes  raised  by  their  aid  tis  the  principal  potast 
plant  food. 

SecmUl,  To  ascertain  the  effect  of  planting  whol 
And  half  potatoes,  on  the  yield  of  the  crop. 

Thirds  To  inquire  into  the  causes  of  the  pro< 
ficahhy  potatoes. 

The  firi^t  two  objocte  of  inquiry  have  received 
since  1884 ;  the  last-mentioned  one  has  been  added  t 
during  the  past  year,  at  the  special  request  of  the 
Harvt>sl  Club.  The  same  piece  of  land  has  been  use 
beginning  of  our  field  work  (1884),  as  far  as  the  first  i 
lines  of  observation  are  concerned ;  whilst  a  sepnrai 
chosen  for  studying  the  behavior  of  '^smhhj  pot 
**  seed  potatoes*"  Asa  short  description  of  the  cour 
1J3  previous  years  cannot  fail  to  assist  in  a  due  appn 
the  results  of  the  past  season,  a  few  essential  circuniE 
in  this  connectioM  republished  from  previous  aiVoual 


A,  —  EQq}erimfnts  with  Htgh-grude  German  Poia^f/i 
Ground  Bones  as  FeviiUzers, 

1884,  —  Three  plats,  each  one-fifth  of  an  ucre  in 
chosen  for  the  experiment.     The  land  had   been  fo] 
grass,  and  contained  quite  a  number  of  old  apple  ti 
majority  of  the  latter  were  removed,  and  the  turf  \ 
broken  up  before  manuring,  during  the  spring  of  181 

Plat  I  (west  end)  received  one  hundred  and  twei 
of  ground  rendered  bones  and  thirty  pounds  of  muri 
aeh  (equal  to  from  twenty- six  to  twenty- seven  pouut 
phoric  acid,  four  to  four  and  one-half  pounds  of  tiiti 
fifteen  to  sixteen  pouuds  of  potassium  oxide). 

Plat  2  received  no  manure  of  any  kind. 
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at  3  (east  end)  received  one  hundred  and  twenty  pounds 
round  rendered  bones,  and  fifty-eight  pounds  of  double 
late  of  potash  and  magnesia  (equal  to  from  twenty-six  to 
ty-seven  pounds  of  phosphoric  acid,  four  to  four  and  one- 
pounds  of  nitrogen,  fifteen  to  sixteen  pounds  of  potassium 

5  and  five  to  six  pounds  of  magnesium  oxide) . 

6  fertilizers  were  applied  broadcast,  and  harrowed  under 
e  planting.  The  potatoes  -were  planted  in  rows,  three 
ipart  and  fourteen  inches  distant  in  the  drills,  during  the 
week  in  May,  1884.  The  crop  was  kept  clean  from  weeds 
timely  use  of  the  cultivator. 

an  additional  feature  of  the  experiment,  one-half  of  each 
vas  planted  with  medium-sized  whole  potatoes ;  the  other 
half  potatoes  obtained  from  a  similar  size. 
e  vines  produced  by  whole  potatoes  showed  a  more  vigor- 
rowth  during  the  main  part  of  the  season  than  those  by 
of  a  potato.  The  entire  field  looked  promising  until 
'ds  the  middle  of  August,  when  with  the  appearance  of  the 
t  the  life  of  the  stems  and  leaves  prematurely  terminated, 
e  crop  was  harvested  on  the  9th  and  10th  of  September, 
results  farther  on.) 

Analyses  of  Potatoes  (1884). 


e  hundred  parts  of  air-dried  fresh  potatoes  contained  :  — 

From  Plat  1. 

egetjible  Matter,    ....          19.39 
80.61 

From  Plat  2. 

23,30 
76.70 

From  Flat  8. 

21.52 
78.48 

100.00 

100.00 

100.00 

rell-matured  potato  contains  on  an  average,  approximately, 
y-five  per  cent,  of  solid  matter.  The  unmatured  potatoes 
evidently  more  advanced  in  growth,  whilst  those  manured 
Duriate  of  potash  were  least  advanced  in  that  direction. 
)  latter,  on  the  other  hand,  had  the  smoothest  skins,  and 
almost  entirely  free  from  acab,  which  seriously  disfigured 
from  Plats  2  and  3. 
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1885.  — The  arrangement  of  the  field,  the  mode  of  ma 

and  the  variety  of  the  potatoes  raised  was  the  same  a 

preceding  season.     The  same  three  plats  served  for  the 

ment,  each  one-fifth   of  an  acre  in    size ;  the   potatoe 

planted  April  27.     Plat  No.   1  received,  as  fertilizer, 

pounds  of  muriate  of  potash  and  one  hundred  and  thirty 

of  steamed  fine-ground  bones ;  Plat  No.  2  received  no  fer 

Plat  No.  3  was  fertilized  with  fifty-eight  pounds  of 

magnesia   sulphate   and  one  hundred  and    twenty  pou 

77 i  I      .  fine-ground  bones.      The  rows  were  three   feet  three 

71 '  I  apart,  and  the  seed  potatoes  dropped  from  eighteen  to  t 

,  .  -  four  inches  in  the  row.     One-half  of  each  plat  was  plant 

I         I  medium-sized  whole  potatoes ;  one-half  with  half  a  pott 

1         I  spot:     The  seed  potatoes  used  had  been  carefully  selecte 

our  own  crop  raised  during  the  preceding  season  on  tfa 

plats. 

The  young  crop  was  hoed  June  9.  The  difference 
plats  was  quite  marked  July  24;  plat  (No.  1)  with 
ate  of  potash  had  the  largest  foliage  and  looked  darkei 
than  the  remainder ;  that  with  potash  sulphate  (No.  3) 
next  best.  A  blight  on  the  leaves^  which  showed  itself 
the  first  week  of  August,  prematurely  terminated  the  < 
ment ;  the  vines  upon  all  plats  died  soon  after.  The  cr 
harvested  August  26.     (See  results  farther  on.) 

The  potatoes  from  all  the  plats  suffered  severely  from  «< 
, »  M«  As  the  increase  of  vegetable  matter  in  the  young  plai 

cates  the  progress  of  their  growth,  it  was  decided  to  dete 
from  time  to  time,  the  actual  amount  of  vegetable  matt 
given  weight  of  the  more  advanced  tubers,  by  carefully 
ling  the  water  present,  a  ta  temperature  of  from  100^  tol 
A  well-matured  potato  contains,  as  has  been  stated  1 
on  an  average  twenty-five  per  cent,  of  solid  matter. 

The  subsequent  statements  are  the  results  of  our  ez 
tion. 
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Determination  of  Solids  in  Potatoes. 
Jolt  24. 


From  PlAt 
Mo.l. 

From  put 

No.«. 

From  Plat 

re  at  100°  C,         .        .        .        . 

81.44 
18^6 

79.49 
20.61 

79.39 

20.61 

100.00 

100.00 

ICO.OO 

August  5. 


August  27. 


re  at  100°  C, 


80.61 
19.89 


100.00 


I  exceptionally  large  proportion  of  small  potatoes  obtained 
ticular  from  Plats  Nos.  2  and  3,  as  well  as  the  low  per- 
;e  of  solids  in  the  potatoes  tested,  prove  the  premature 
lation  of  a  healthful  condition  of  the  entire  crop.  The 
.1  growth  of  the  tubers  came  apparently  to  a  standstill 
after  the  first  examination  for  solids  had  been  made 
24,  etc.).  The  results  seemed  to  indicate  a  connection 
m  **  blight^  and  **8cab'';  and  left  scarcely  any  doubt 
the  circumstance,  that  either  the  one  or  the  other,  or  both 
S  had  contributed  directly  or  indirectly  towards  the  partial 
I  of  the  crop  for  the  two  succeeding  seasons, 
'as  decided,  in  sight  of  these  facts,  to  continue  the  experi- 
in  1886  upon  the  same  field,  with  some  modifications,  to 
tin,  if  possible,  whether  the  main  influence  regarding 
}ult8  in  our  past  observation  had  to  be  ascribed  to  atmos- 
agencies,  or  to  the  condition  of  the  soil  and  to  the  fer- 
applied  or  to  the  quality  of  the  seed  potato  used. 
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1886. — The  same  field  was  used.     The  land  was 

pared   by  plowing  and  harrowing  April  27,  and  su 

fertilized   the   same  as  in    previous  years.      Plat 

broadcast,   as   before,   a   mixture   of  muriate    of  p 

fine-ground  bones.     Plat  2  received,  as  before,  no  f 

any  description.      Plat  3  was  again  manured  broac 

sulphate  of  potash  and  fine-ground  bones.     The  chanj 

ing  the  character  of  the  fertilizer  applied,  consiste 

nearly  twice  the  amount  of  potash  salts,  muriate  of  ] 

sulphate  of  potash  for  the  same  area  in  case  of  Plat 

The  increase  in   potash   compounds   was   made  to 

eflBcacy  as  a  preventative  of  scab-.     A  second  import; 

from  our  previous  practice  consisted   in   securing  fii 

seed  potatoes,  —  in   particular,  free    from    scab. 

variety  —  Beauty  of  Hebron  —  was  obtained  for  thf 

from  Vermont ;    it  was  as  fair  an  article  as  could   k 

The  system  of  planting  and  cultivating  was  the  sj 

previous  years.     The  potatoes  were  planted  upon  all 

5,  1886;    each  plat  had  fourteen  rows,  with  hills 

apart  in  each  direction.     The  young  plants  appeare 

the  vines  coming  from  whole  potatoes,  however,  soo 

heavier  and  taller  than  those  coming  from   half  p< 

peculiarity  in  their  growth  which  remained  noticeab 

the  entire  season.     All  the  vines  were  in  full  blossoi 

they  began  to  turn  yellowish  and  to  dry  up  July  30. 

on  the  entire  field  was  dried  up  August  8.     This  cbani 

to  appear   most  marked   first   on  the  vines  from   ^ 

potatoes.     The  entire  crop  was  harvested  August  28. 

The  experiment  of  the  past  season  has  been  a  serioi 

as  far  as  the  quality  of  the  potatoes  raised  on  any  of 

plats  is  concerned.     The  entire  crop,  with  scarcely  ai 

tion,  was  badly  disfigured  by  scab ;    the  potatoes  wer< 

family  use,  and  had  to  be  sold  at  a  low  price  for  stoci 

Neither  a  liberal  use  of  our  own  mixture  of  commerc 

rial  substances,  rich  in  potash  compounds,  nor  the  se 

a  fair  quality  of  seed  potatoes  from  another  source,  hs 

our  results  as  compared  with  those  of  the  previaus  seas 

successful  raising  of  a  superior  potato   from  scabby  s 

toes   upon  another  field  of  the  Experiment  Station,  v 

be  described  farther  on  in  these  pages,  shows   that  t 
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c  peculiarities  of  the  last  summer  season  cannot  huve 
d  the  above-reported  failure.  In  sight  of  these  circiim- 
88  it  seems  but  natural  to  incline  to  the  conclusion  that 
peculiar  condition  of  the  soil  upon  the  lands  occupied  by 
experiment  has  to  be  considered  as  the  real  seat  of  our 
le.  The  work  will  be  continued  until  a  more  positive 
can  be  offered. 

e  subsequent  tabular  statement  regarding  certain  features 
e  potato  crops  raised  for  three  successive  years  upon  the 
experimental  plats  here  under  discussion  are  not  without 
?8t  when  considered  '  in  connection  with  the  preceding 
rks. 


1 984. 

Plat  I. 


*D  POTATO. 

Potato, 
ilf  a  Pototo. 


Fertilizer  Applied. 


120  lbs.  ground  bones  f 

•     and  30  lbs.  muriate  < 

of  potash.  \ 


Yield  of  Potatoes  upon  Oiie-flfth 
of  an  Acr«,  In  Pounds. 

Large.    ,     Small.  Total. 

1,085     ,       460        1,545 


1,140 
2,225 


3.S5 


795 


1,485 

8,030 


Plat  II. 


Potato, 
ilf  a  Potato, 


:}» 


Not  fertilized. 


Large. 
830 

850 

Small. 
280 

250 

Total. 
1,110 

1,1«0 

1,680 

530 

2,1>10 

Plat  III. 


Potato, 
tlf  a  Potato,  . 


Large. 
120 


}120  lbs  of  bones  and  (\    1,120 
68  lbs.  potash-mag- <  * 
nesia  sulphate.  {\      930 


2,".50 


Small. 


Total.  ' 
1,462 


342 

105     I    1,035 

447 


2,497 
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1M5. 

Plat  I. 


SEED  POTATO. 

FertlUser  Applied. 

Yield  of  FotaioM 
of  an  Acre,  i 

Whole  Potato, 
One-half  a  Potato,  . 

'j  120  lbs.  ground  bones  f 
\     and  30  lbs.  muriate^ 
J      of  potash.                  [ 

Large. 
706 

695 

8mc 
27 

1,400 

62 

Plat  II. 


Whole  Potato, 
One-half  a  Potato, 


Whole  Potato, 
One-half  a  Potato, 


Plat  III. 


120  lbs.  of  bones  and 
>     58  lbs.  potash-mag- j 
nesia  sulphate. 


Large, 
605 

540 


1,145 


Sma 
49 

58 


1,07 


isse. 

Plat  I. 


SEED  POTATO. 

Fertilizer  AppUed. 

Yield  of  PoUtoee 
of  an  Acre,  li 

Whole  Potato, 
One-half  a  Potato,  . 

"^  100  lbs.  ground  bones  f 
\     and  50  lbs.  muriate 
J      of  potash.                  \ 

Large. 
410 

431 

Smai 
59J 

841 

m 
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EED  POTATO. 


i  Potato, 
nlf  a  Potato, 


FtrtUlMr  AppUed. 


y  Not  fertilized. 


Yield  of  PotfttoM  apon  One-fifth 
of  an  Acre,  In  Poondt. 


*     large. 

8maU, 

TotaL 

821 

398 

719 

S58 

194 

545 

674 

592 

1,264 

I  Potato, 
ilf  a  Potato, 


} 


Plat  III. 


100  lbs.  ground  bones  f 
and  96  lbs.  potash-  < 
magnesia  sulphate.   { 


Largs. 
747 

658 

Small. 
503 

315 

TUal. 
1,250 

974 

1,405 

818 

2,224 

[careful  study  of  the  above  tables  leads  to  the  following 
asions :  — 

Medium-sized  whole  potatoes  give  better  results  than 
potatoes  obtained  from  tubers  of  a  corresponding  size. 
Disregarding  the  results  of  the  first  year,  when  previously 
Dg  liberal  resources  of  plant  food  are  apt  to  render  the  in- 
)e  of  an  additional  supply  of  manurial  substances  less 
edy  it  appears  that  the  sulphate  of  potash  produced  better 
ts  in  our  case  than  the  muriate  of  potash. 
The  premature  dying  out  of  the  vines,  accompanied  by 
t  or  scab,  or  both,  must  be  considered  a  controlling  cause 
)  exceptionally  large  proportions  of  small  potatoes. 

B.  —  Observations  with  Scabby  Potatoes. 

sse  experiments  were  inaugurated  during  the  past  season 
e  purpose  of  inquiring  into  the  circumstances  which  con- 
be  development  and  the  propagation  of  the  *<scab"  on 
>es. 

B  first  year's  work  in  this  connection  has  been  confined  to 
isk  of  observing  the  behavior  of  scabby  potatoes  as  seed 
:>es,  under  some  definite  previous  treatment.     To  prevent 
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a  possible  propagation  of  scab,  by  infected  seed  potai 
the  new  crop,  the  following  course  was  adopted :  Thoi 
scabby  potatoes  obtained  from  the  previously-described 
mental  plats  were  treated  with  some  substances  knowi 
destructive  to  various  forms  ot  parasitic  growth.  This 
tion  was  carried  out  with  the  intention  of  destroying  the 
gating  power  of  adherent  germs  of  an  objectionable  chs 
before  planting  the  potatoes. 

The  field  for  the  observation  was  distinctly  separa 
other  experimental  plats  for  the  cultivation  of  potatoes, 
been  used  for  many  years  previous  for  the  raising  of  grs 
had  since  been  planted  but  once,  —  the  preceding  year, 
corn.  The  land  was  prepared  by  ploughing  and  harrow 
the  same  way  as  other  potato  fields :  it  was  fertilized  br 
with  the  same  amount  of  fertilizer  per  acre  as  Plat  N 
1884  and  1885,  in  the  above-described  experiment 
namely,  six  hundred  pounds  of  ground  bones  and  two  b 
and  ninety  pounds  of  potash-magnesia  sulphate. 

The  field  was  subdivided  into  five  plats  of  equi 
eighty  feet  long  and  fifty  feet  wide,  and  the  potatoes 
quently  planted  in  rows  three  feet  three  inches  apart,  wi 
three  feet  from  each  other  in  the  rows.  Three  feet  o 
was  left  unoccupied  between  the  diflFerent  plats.  The 
seed  potatoes  selected  for  the  trial  were,  as  far  as  prac 
of  a  uniform  medium  size.  Each  lot  was  immersed 
particular  solution  prepared  for  the  different  plats ;  afte 
kept  there  for  twenty-four  hours  they  were  remove 
directly  planted  without  any  other  operation. 

Plat  No.  1  (north  end  of  field).  The  seed  potatoes 
this  case  were  smooth  and  healthy  ;  they  were  planted  ' 
being  subjected  to  any  preparatory  treatment.  This 
was  adopted  to  learn  whether  soil,  fertilizer  or  atmo 
agencies  of  the  season  would  favor  the  appearance  of  t 
in  the  crop. 

Plat  No.  2.  The  potatoes  were  allowed  to  remain  for  t 
four  hours  in  a  saturated  solution  of  muriate  of  potash 
being  planted. 

Plat  No.  3.  A  strong  solution  of  hypochlorite  of  lime  ( 
ing  lime)  was  applied  in  a  similar  way  for  the  prepan 
the  seed  potatoes  as  in  Plat  No.  2. 
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t  No.  4.  A  saturated  solution  of  carbolic  acid  in  water 
I  in  this  instance  for  the  treatment  of  the  seed  potatoes. 
t  No.  5.  The  seed  potatoes  used  in  this  plat  were  treated, 
ms  to  planting,  with  a  strong  abstract  by  cold  water  of 
Potato  Protector"  of  John  Butterworth  &  Co.,  Mansfield, 
This  material  was  sent  to  the  Station,  for  an  opinion 
ling  its  merits,  at  a  time  when  active  preparations  were 
way  to  test  by  field  experiments  whether  substances  like 
above  stated  would  prove  efficient  to  prevent  the  propaga- 
>f  ''scab"  by  seed  potatoes.  The  practice  of  treating 
and  other  seeds  for  similar  purposes  with  solutions  of 
ite  of  copper,  etc.,  is  not  uncommon  in  other  localities. 
3  *«  Potato  Protector"  proved  to  contain  quite  a  noticeable 
ity  of  a  powerful  agent,  hypochlorite  of  lime,  it  wa& 
bt  best  to  introduce  the  material  into  our  experiment, 
d  of  offering  a  mere  opinion  regarding  its  merits.  The 
!)  of  an  examination  into  the  composition  of  the  *'  Potato 
:tor"  are  published  with  some  comments  at  the  close  of 
lapter. 

I  potatoes  were  planted  in  all  plats  on  the  same  day, 
r,  1886 ;  the  young  vines  appeared  on  Plats  1  and  5, 
!5,  whilst  on  Plats  2,  3  and  4  they  did  not  show  themselves 
I  the  29th  of  May,  and  not  as  generally  and  evenly  as  on 
1  and  5.  This  difference  in  growth  could  be  noticed  until 
ds  the  close  of  June,  when  the  vines  on  all  plats  looked 
y  vigorous  and  thrifty.  The  vines  on  all  the  plats  were, 
>  stage,  vigorously  attacked  by  the  potato  bug,  and  were 
;ted  against  their  destructive  influence  by  a  repeated 
:ling  with  a  solution  of  Paris  green.  They  began  to  bloom 
5.  The  vines  on  Plat  1  began  first  to  turn  yellow  and  to 
p  July  30 ;  those  on  the  remaining  plats  began  to  change 
milar  way  August  8.  The  tops  on  all  the  vines  were 
generally  dried  up  August  18.  The  potatoes  were  har- 
I  on  the  entire.field  August  30.  The  yield  on  all  plats  was 
ad  the  quality  of  the  potatoes,  almost  without  excep- 
3xcellent ;  this  seemed  to  be  most  striking  in  regard  to 
from  Plats  2,  3  and  4,  which  had  been  in  the  beginning 
5  season  somewhat  behind  in  growth.  Here  and  there 
be  seen  a  potato  with  a  small  mark  of  scab  ;  a  largo  pro- 
m  were  perfectly  smooth  and  without  any  sign  of  it. 
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These  results  are  recorded  merely  as  those  of  a  first  ex] 
ment-  They  are*  however,  not  ivithout  some  interest  i 
considered  in  connection  with  previous  observations.  The 
that  a  scabby  potato  may  produce,  under  certain  circunistut 
E  smooth  and  otherwise  excellent  potato  must  be  accef 
The  recognition  of  this  fact  does  not,  however,  entitle  us  Ic 
conclusion  that  it  is  a  sate  course  to  advise  planting  id 
potatoes  with  the  expectation  of  niising  a  superior,  hei 
potato^  without  awaiting  the  results  of  a  repetition  of  the  ex| 
ment  under  modified  circumstances.  Good  potatoes  Havel 
raised  before  from  seed  potatoes  suffering  from  6cab  wit 
any  previous  treatment  similar  to  oura.  Without  any  ii 
tion  of  anticipating  the  results  of  future  olJservations,  or  toj 
out  witli  certainty  the  exact  causo  of  the  results,  we  fee 
cltned  to  consider  a  difference  in  the  condition  of  the  soil  on 
old  and  new  experimental  potato  plats,  the  real  seat  of 
troubles  ;  for  the  former  yielded  most  inferior,  scabby  potal 
whilst  the  latter  pix>daced  a  most  superiorj  smooth  potato  u 
otherwise  identical  conditions  as  far  as  soil,  mode  of  cullivj 
and  kind  of  fertilizer,  upon  land  in  close  proximity,  duria| 
same  season. 

Poiaio  Protecior, 

The  material  consisted  of  a  brownish  mixture  of  or{ 
and  earthy  substances,  which  smelled  strongly  of  hypocblt 
acid.  It  deflagrated  violently  at  red  heat,  and  left  35-40 
cent,  of  crude  ash,  which  contained  12.40  percent,  of  chlo 
14.15  per  cent,  of  calcium  oxide  and  0,11  per  cent,  of  j 
phoric  acid,  the  rest  being  siticious  matter, 

A  watery  solution  was  dark-colored  and  smelled  like  a 
coction  of  some  herb,  possibly  the  Bone-set  {Eupatoritim 
foHahim).  A  solution  of  some  whitish  substances  tt  couU 
quickly  decolorized  an  indigo  solution. 

From  the  above  observation  it  appears  that  the  substan 
a  mixture  of  some  herbaceous  matter  with  hypochlorite  of 
(bleaching  lime)  as  a  prominent  constituent. 

The  claim  of  the  manufacturer  is  stated  in  the  suba^^ 
copy  of  a  circular  sent  on  with  the  material  for  our  i*3 
nation  :  — 


Digitized  by 


Google 


PUBLIC  DOCUMENT— No,  33.  93 

mrs  and  Gardeners, 

LEHEN :  —  Permit  me  to  call  your  attention  to  the  remedy  for  the 
Jug  scourge,  called  "  The  Potato  Protector.'' 

non-poisonous,  cheap,  easy  of  application,  and  effective.  It  is 
id  mostly  of  vegetable  substances,  which  are  warranted  not  to 
nan  or  beast.  For  twenty-five  cents  you  can  buy  enough  of  it  to 
e  bushel  of  seed,  and  it  is  warranted  to  be  a  cheaper  protector  for 
unt  of  land  this  seed  will  plant  than  a  single  application  of  Paris 
onld  be,  and  ordinarily  a  second  and  third  application  of  the  poison 
e  made  to  protect  the  plants.  But  the  method  of  applying  the  Pro- 
its  strong  point.  The  strength  of  one  package  of  the  Protector  is 
red  to  five  gallons  of  water,  according  to  directions  on  each  package ; 
olution  one  bushel  of  seed  potatoes,  cut  and  ready  to  plant,  is  soaked 
half  hour.  The  plants  from  seed  thus  treated  will  be  so  distasteful 
ags,  both  young  and  old,  that  they  will  not  molest  them,  and  the 
r  the  Protector,  so  distasteful  to  the  bugs,  is  warranted  not  to  be 
ble  in  the  potatoes.  Thus  by  a  single  treatment,  that  may  be  done 
tte  of  a  bushel  an  hour,  without  expensive  help,  the  same  results 
red  at  one-tenth  the  labor  of  applying  Paris  Green, 
eason's  trial  will  convince  you  that  the  Protector  will  keep  the  bugs 
e  inventor,  Mr.  John  Butterworth,  after  six  years'  experimenting, 
I  the  Protector  in  1884.  That  season  it  alone,  of  many  others,  stood 
,  and  in  1885  its  value  was  confirmed  by  treating  alternate  hills, 
le  hills  not  treated  were  destroyed,  and  slugs  and  winged  bugs 
m  the  treated  hills  would  not  feed  or  remain  there. 

John  Butterworth  &  Co., 

Mansfield,  Mass. 

experiment  does  not  confirm  the  claim  of  the  manufac- 
for  potato  bugs  were  as  plenty  on  the  vines  of  the 
J8  treated  in  the  above-described  manner  by  a  solution 
le  Potato  Protector"  as  on  any  other  of  our  different 
nental  potato  plats.  Aside  from  this  fact,  it  is  but  an 
justice  to  the  manufacturer  to  state  that  he  invited  by 
in  actual  investigation  on  our  part  into  his  claim, 
should  not,  however,  advise  the  preparation  of  a  mixture 
ochlorite  of  lime,  or  bleaching  lime,  with  herbaceous  mat- 
we  did  intend  to  turn  the  peculiarity  of  the  former  to 
t,  for  in  that  case  it  soon  suffers  serious  alterations  in 
I  position. 
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6.  Miscellaneous  Field  Experiments  wtth  Fai 
Garden  Crops. 

The  field  observations  recorded  under  the  sihovo  hen 
made,  in  the  majority  of  cases,  on  a  compjiiatively 
scale.  The  supply  of  the  seeds  was,  in  many  instatic 
small ;  some  of  them  have  been  sent  on  by  the  Unite 
Department  of  Agriculture  in  Washington,  1>.  C,  1 
carried  on  in  this  connection  has  had,  for  obvious  rea 
other  aim  than  to  study  either  the  adaptation  of  some  i 
crop  to  our  climate,  or  to  compare  some  new  variety"  of 
nent  garden  crop  with  those  frequently  raised  in  our  m 
the  State.  The  field  set  aside  for  these  experiments 
good  state  of  cultivation.  Barnyard  manure,  supplem^ 
commercial  phosphates  and  potash  compound s^^  had  h* 
in  the  past  as  manure ;  no  alteration  was  madt*  in  this 
during  the  past  season.  The  different  crops  wt»re  iseed 
in  drills  three  feet  three  inches  apart,  and  suhscqueii 
clean  by  a  frequent  use  of  the  cultivator. 

1.  CUvelancVs  Rural  N^w  Yorker  Pea  (Pi&uni).^' 
was  planted  May  8  ;  the  young  plants  appeared  Mtxy  1 
bloomed  June  14.  The  first  crop  was  ready  for  table  lis 
The  fully  matured  vines  had  from  five  to  six  well-filli 
Three  rows  forty  feet  long  produced  eight  pounds  of  s 
vines  and  six  and  one-half  pounds  of  air-dried  peas. 

2.  CleveJancTs  Alaska  Pea.  — The  seeds  were  plantet 
the  young  plants  appeared  May  19  ;  they  began  to  bIo< 
14,  and  the  first  crop  for  table  use  was  ready  July  1 
matured  vine  had  from  five  to  six  well-filled  pods.  Tb 
forty  feet  long  yielded  eight  pounds  of  air-dried  vinos 
pounds  of  air-dried  peas. 

3.  Champion  of  England  Pea.  — The  seed  was  plan 
S ;  the  young  plants  made  their  appearance  May  2 
showed  the  first  flowers  June  28.  The  first  crop  for  1 
was  ready  July  15  ;  they  ceased  growing  August  7. 
rows  forty  feet  long  produced  twenty-three  ptnitnk  of  t 
vines  and  three  and  one-half  pounds  of  air-drit^d  peas. 

4.  Marroirfal  Peas. — The  seeds  were  planted  May 
young  plants  appeared  May  20  ;  they  showed  their  Hr&t  I 
July  5,  and  the  first  crop  was  ready  for  table  use  July 
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ceased  growing  and  began  dying  out  August  7.     Three 
forty  feet  long  yielded  twenty-five  pounds  of  air-dried 
and  three  and  one-half  pounds  of  air-dried  peas. 
e  weights  of  the  vines  and  peas  were  taken  on  the  same 
three  to  four  months  after  storing. 

Cleveland's  Improved  Valentine  /^ean«  (Phaseolus). — The 
were  planted  May  H ;  they  appeared  above  ground  May 
ad  begjm  blooming  July  5 ;  the  beans  reached  their  full 
nd  the  pods  turned  yellow  August  10.  The  air-dried  vines 
led  twenty-six  and  one-half  pounds ;  the  air-dried  beans 
e  pounds. 

Horse  Bean  (Vicia  faba). — Three  varieties  of  this  fodder 
were  raised  during  the  past  year  with  much  success.  A 
iption  of  some  varieties  of  this  reputed  fodder  plant  has 
published  in  our '  previous  report.  Its  adaptation  to  our 
IS  well  as  its  special  agricultural  value  for  green  manuring, 
IT  the  production  of  a  valuable  bean  for  feeding  purposes, 
een  discussed  in  that  connection.  Our  attention  during 
►ast  season  was  mainly  directed  towards  the  question, 
;  proportion  of  the  entire  matured  crop  consists  of  straw 
mpty  pods,  and  what  of  beans?  The  results  of  this  in- 
are  stated  below. 

lall  horse  Iiean.  The  seeds  were  planted  May  12;  the 
r  plants  appeared  May  22  ;  they  began  to  bloom  July  10, 
two  and  one-half  feet  high  ;  the  first  seeds  formed  August 
he  matured  plants  were  cut  and  stooked  September  13. 
5  rows  forty  feet  long  produced  twenty  pounds  of  air-dried 
and  pods  and  twelve  pounds  of  beans.  The  Jaeger  bean, 
•ently  but  another  name  for  small  horse  bean,  yielded  from 
ime  area  twenty  pounds  of  air-dried  straw  and  pods  and 
;en  and  one-half  pounds  of  air-dried  beans.  A  larger 
;y  of  horse  bean  yielded,  under  similar  circumstances,  yet 
a  larger  area,  two  hundred  pounds  of  air-dried  beans  and 
hundred  and  seventy-five  pounds  of  air-dried  straw  and 
or  for  every  ten  pounds  of  dry  beans  thirteen  and  onc- 
er pounds  of  dried  straw  and  pods. 

Lupine.  —  The  white  lupine  (Lupinus  albus)  has  been 
I  successfully  for  several  years  upon  the  fields  of  the 
m.  Its  particular  value  as  a  green  manure  has  been  illus- 
l  by  experiment.     During  the  last  season  two  varieties 
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have  been  added  to  our  experimental  field  for  forag< 
Three  varieties,  the  white,  the  yellow  and  the  blue,  i 
quently  cultivated  by  European  agriculturalists.  All  i 
sidered,  more  or  less,  a  valuable  addition  to  farm  crops 
eral.  The  yellow  variety  is  generally  considered  the  mo 
able  of  the  three,  for  it  is  equally  well  fitted  for  green 
or  hay,  or  for  green  manure,  and  best  adapted  for  ; 
sandy  soil,  where  clover  cannot  be  raised  with  success 
seeds  were  planted  May  12;  the  young  plants  were 
May  22  ;  they  began  blooming  when  two  and  one-half  fe 
July  26 ;  the  seeds  first  formed  August  7  ;  the  uiature( 
were  cut  September  11.  The  blue  lupine  produced  th 
one-half  pounds  of  air-dried  seeds  to  twelve  and  one-half 
of  air-dried  stems  and  pods  ;  the  white  and  yellow  variet 
duced  two  pounds  of  air-dried  seeds  to  twenty  pounds 
dried  stems  and  pods. 

Besides  the  above  observations,  small  trials  have  al 
made  with  the  following  seeds  :  — 


.,} 


For  sheep  pastures. 


Vicia  villosa, 

Sp€rgulum  maximum, 

Sesame  (Oil  plant). 

Pyrethrum  roseum. 

Some  varieties  of  corn  :  Pride  of  the  Norths  from  MiDDesota;  I 
Com^  Springfield. 

Some  varieties  of  Texas  grasses. 

Alsike  Clover, 

Melilotus  albus  (Honey  Lotas). 

Lucerne  (Alfalfa). 

Some  varieties^of  oats :  Harris  OcUs^  from  Alabama,  and  WhiU 
OcUSt  from  Russia. 

Melon  Barley,  from  Russia. 

Some  of  the  results  obtained  in  this  connection  are  < 
cient  interest  to  encourage  further  trials  on  a  larger  sa 
jng  the  coming  season.  The  new  seeds  of  the  varieties 
and  those  of  the  new  variety  of  barley  especially  are  r 
for  that  purpose. 
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ALUATION     OF     FEKTILIZEES,     AXD 
FERTILIZER    ANALYSES. 


le  valuation  of  a  fertilizer  is  based  oq  the  average  trade 
J  of  the  fertilizing  elements  specified  by  analysis.  The 
7  value  of  the  higher  grades  of  agricultural  chemicals  and 
16  higher-priced  compound  fertilizers,  depends  in  the  mnjor- 
f  cases  on  the  amount  and  the  particular  form  of  two  or 
I  essential  articles  of  plant  food  —  e.  e.,  phosphoric  acid, 
gen  and  potash  —  which  they  contain.  The  valuation  which 
[ly  accompanies  the  analyhcs  of  these  goods  informs  the 
iimer,  as  far  as  practicable,  regarding  the  cash  retail  price 
lich  the  several  specified  essential  elements  of  plant  food, 
1  efficient  form,  have  of  late  been  offered  in  our  large 
:ets. 

le  market  value  of  low-priced  materials  used  for  manuriul 
OSes,  as  salt,  ashes,  various  kinds  of  lime,  barnyard 
ire,  factory  refuse  and  waste  materials  of  different  descrip- 
,  quite  frequently  does  not  stand  in  close  relation  to  their 
lical  composition.  Their  cost  varies  in  different  localities. 
1  facilities  for  cheap  transportation  and  more  or  less  advan- 
ms  mechanical  condition  for  a  speedy  action,  exert,  as  a 

a  decided  influence  on  their  selling  price, 
e  wholesale  market  price  of  manurial  substances  is  liable 
rious  fluctuations ;  for  supply  and  demand  exert  here,  as 
as  in  other  branches  of  commercial  industry,  a  controlling 
mce  on  their  temporary  money  value.     As  farmers  have 

in  exceptional  instances  a  desirable  chance  to  inform 
selves  regarding  the  conditions  which  control  the  market 
,  the  assistance  rendered  in  this  direction  by  agricultural 
ists  charged  with  the  examination  of  commercial  fertilizers 
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caanot  othprwise  but  beuegt,   ultimately',  both   1 
nionafactuTQra. 

The  mjirket  reports  of  centres  of  trade  in  Ne^ 
Kew  York  and  New  Jersey,  aside  from  cousuUatioQ 
iiig  marmfacturera  of  ferliltzers,  fiirnifih  ub  the  necc 
mat  ion  regarding  the  current  trade  value  of  fertitiz 
ents.  The  subsequent  statement  of  cash  values  i 
trade  is  obtained  by  taking  the  average  of  the  wh 
tations  in  New  York  and  Boston  during  the  six  mou 
ing  March  1»  1886^  and  increasing  them  by  20  p 
cover  expenses  for  sales,  credits,  etc. 

These  trade  values,  except  those  for  phosphoric  s 
in  ammonium  ci irate,  were  agreed   upon  by  the 
Stations  of  MaseachusetlSj  Connecticut  and  New  Je 
in  their  several  States  fortho  present  season. 

Trade    Values   or  FERTiLizr!?G   Ingredients 
Materials    and    CnEiucALs- 

Nitragon  in  ammonia  salts,         .       .       .       .       ^       . 

Nitrogen  in  nitrates , 

Nitrogen  iti  dried  and  fina-ground  fiah,  *  .  ,  , 
Organic  nitrogen  in  gtifLiio  and  fine-ground  blood  and  meat, 
Organic  nitrogen  in  cotton  seed  Jinseed  meal,  and  in  c:L£tor  pc 
Organic  nitrogen  in  fino-groand  bone,  .... 
Organic  nitrogen  in  fine  mod  mm  bone,  ♦  *  .  , 
Organic  nitrogen  in  medium  bono,  ,  .  *  *  , 
Organic  nitrogen  in  coarse  medium  Irone,  ♦  *  ,  , 
Organic  nitrogen  in  coarse  bone^tiorn  sbuvingg^  liair,and  fiili  i 

Phosphoric  acid.  solul>le  in  water, 

Phoaphoric  acid,  soluble  in  ammonia  citrate,*    * 
PhoBphorie  at^id,  insoluble  in  dry,  tine-ground  fbh  and  in  fine 
Phosiphoric  acid,  iniioluble  in  fine  medium  lionOi 
Phosphoric  acid,  iusoluble  in  medium  bone, 
Phoiiphoric  aeid,  insoluble  in  coarse  mediura  bone,    . 

Phosphoric  acid,  insolublo  in  coarse  bone 

Phosphoric  acid,  insoluble  in  Gue-gixmnU  rock  phoapba!e, 

potash  as  high  grade  su][^h:iie, 

Potash  ai  kuiriite, 

FoUisb  as  muriaie,       ,        , 

•  D  la  so  Wed  fmrn  two  grams  of  phoiplmtc,  ttngronnd,  hy  100  cc,  lies 
ammunia  cUrat*?,  »p.  gr,  1.09,  it;  30  mlntiies  ni  6ti  ileg*  C,  With  a^tuion 
uici,  commonly  called  "  reverted  "  or  **  backgone  **  phoephoric  acid* 
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he  above  trade  values  are  the  figures  at  which,  on  March  1, 
6,  the  respective  ingredients  could  be  bought  at  retail  for 
I  per  pound  in  our  leading  markets  in  the  raw  materialsi 
3h  are  the  regular  source  of  supply. 

hey  also  correspond  to  the  average  wholesale  prices  for  the 
months  ending  March  1,  plus  20  per  cent  in  case  of  goods 
i?hich  we  have  wholesale  quotations.  The  calculated  values 
lined  by  the  use  of  the  above  figures  will  be  found  to  agree 
y  with  the  reasonable  retail  prices  in  case  of  standard  raw 
trials,  such  as — 

Salphate  of  Ammonia,  Dry  Ground  Fish, 

Nitrate  of  Soda,  Castor  Pomace, 

Mariate  of  Potash,  Cotton  Seed, 

Sulphate  of  Potash,  Bone, 

Dried  Blood,  Azotin, 
Plain  Superphosphates. 

DE  Values  m  Superphosphates,  Special  Manures  and 
Mixed  Fertilizers  of  High  Grade. 

be  organic  nitrogen  in  these  classes  of  goods  are  here 
ed  at  the  highest  figures  laid  down  in  the  trade  values 
ertilizing  ingredients  in  raw  materials,  namely,  17  cents 
pound ;  it  being  assumed  that  the  organic  nitrogen  is  de- 
1  from  the  best  sources,  as  bone,  blood,  animal  matter, 
Jier  equally  good  forms,  and  not  from  leather,  shoddy,  hair 
ay  low-priced  inferior  form  of  vegetable  matter,  unless  the 
rary  is  ascertained. 

isoluble  phosphoric  acid  has  been  valued  at  3  cents,  it  being 
med,  unless  found  otherwise,  that  it  is  from  bone  or  a  simi- 
ource,  and  not  from  rock  phosphate.  In  this  latter  form 
nsoluble  phosphoric  acid  is  worth  but  2  cents  per  pound, 
sh  is  rated  at  4^  cents  per  pound,  if  sufficient  chlorine 
resent  in  the  fertilizer  to  combine  with  it  to  make 
late. 

there  is  more  potash  present  than  will  combine  with  the 
rine,  then  this  excess  of  potash  will  be  counted  as  sulphate. 
Qtroduce  large  quantities  of  chlorides,  common  salt,  etc., 
fertilizers,  claiming  sulphate  of  potash  as  a  constituent,  is  a 
tice  which,  in  our  present  state  of  information,  will  be  con- 
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sidered  of  doubtful  merit.  The  usi3  of  the  bigbosjt  ti 
is  but  justice  to  these  articlea  in  whioli  the  co^ttie^t 
are  expected  to  Ije  used. 

In  most  cases  the  valuation  of  the  iiigredieots  in  i 
phatcs  and  speciaU  falU  below  the  retail  price  of  1 
The  difiereiice  between  the  two  figures  reprcsentii  ih 
turer'ss  charges  for  converting  raw  materials  ioto  ma 
articles.  These  chjirges  arc  for  grinding  and  tnixin, 
or  barrel  ling,  storage  and  transportatton,  commissioi 
and  dealers,  long  credits,  interest  on  investments 
and  finally  profits. 

The  prices  stated  in  this  report  in  connection  wiJ 
of  commercial  fertiUzera  refer  to  their  cost  per  ton  of  ; 
on  board  of  car  ot  boat  near  the  factory  or  place  of  g 
tribution.  To  obtain  the  valuation  of  a  fertilisier 
money-worth  of  its  fertilizing  ingredients),  wc  mi 
pounds  per  ton  of  nitrogen,  etc*,  by  the  trade  vahie  | 
We  thus  get  the  values  per  ton  of  the  several  ii 
and,  adding  them  together,  we  obtain  the  total  vat 
ton. 

The  mechanical  condition  of  any  fertilizing  mater 
or  compound,  deserves  the  most  serious  consideratit> 
ers,  when  articles  of  a  similar  chemical  character  j 
for  their  choice.  The  degree  of  pulverization  contn 
without  exception,  under  similar  conditions,  the  ra 
bility,  and  the  more  or  less  rapid  d illusion  of  th 
articles  of  plant  food  througfiout  the  soil. 

The  state  of  moisture  exerts  a  no  less  important  it 
the  pecuniary  value,  in  case  of  one  and  the  saTue  kii 
stance*  Two  samples  of  fish  fertilizer,  although  eqi 
may  differ  from  50  to  100  per  c«nt.  in  commercia 
account  of  mere  differences  in  moisture. 

Crude  stock  for  the  manufacture  of  fertilbsers  and 
terial  of  various  descriptions  sent  to  the  Station  fore 
are  valued  with  reference  to  the  market  prices  of  the! 
constituents,  taking  into  consideration  at  the  same 
general  fitness  for  speedy  action. 

A  large  percentage  of  commercial  fertilizing  mater 
of  refuse  matter  from  various  industries.  The  com 
these  substances  depends  on  the  mode  of  manufaet 
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The  rapid  progress  in  our  manufacturing  industries  is  liable 
■eet  at  any  time,  more  or  less  seriously,  the  composition  of 
efuse.  A  constant  inquiry  into  the  character  of  the  agri- 
ral  chemicals  and  of  commercial  manurial  refuse  sub- 
es  offered  for  sale  cannot  fail  to  secure  confidence  in  their 
position,  and  to  diminish  financial  disappointment  in  con- 
3nce  of  their  application.  This  work  is  carried  on  for 
>urpose  of  aiding  the  farming  community  in  a  clear  and 
ligent  appreciation  of  the  substances  for  manurial  pur- 

nsumers  of  commercial  manurial  substances  do  well  to 
whenever  practicable,  on  a  guaranty  of  composition  with 
ence  to  their  essential  constituents,  and  to  see  to  it  that 
ill  of  sale  recognizes  that  point  of  the  bargain.  Any  mis- 
or  misunderstanding  in  the  transaction  may  be  readily 
ited,  in  that  case,  between  the  contending  parties.  The 
msibility  of  the  dealer  ends  with  furnishing  an  article 
sponding  in  its  composition  with  the  lowest  stated  quantity 
ich  specified  essential  constituent. 


Connecticut  Tobacco  Stems, 

[Sent  on  ftrom  Soath  Deerfield,  Mass.] 

Per  cent 

ire  at  100^  C, 10.65 

horic  acid  (5  cents  per  pound) , 0.51 

liom  oxide  (4}  cents  per  pound), 7.22 

im  oxide, 3.39 

3S]um  oxide, 1.12 

fen  (17  cents  fer  pound), 2.65 

ble  matter, 0.29 

tion  per  2,000  lbs., •.        .        .      |14  66 

e  composition  of  the  above  sample  corresponds  well  with 
loticed  on  previous  occasions.    (See  First  Annual  Report, 

103.) 

e  potash  was  almost  entirely  soluble  in  water  at  ordinary 
srature ;  6.85  parts  of  the  entire  amount  present.      The 

feature  was  noticed  in  regard  to  the   Havana  tobacco 
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Havana  Tobacco  Stems. 

[Sent  on  from  Sonth  Deerfield,  Mass.] 

Moisture  at  100°  C, 

Phosphoric  acid  (5  cents  per  pound), 

Potassium  oxide  (4^  cents  per  pound), 

Calcium  oxide, 

Magnesium  oxide, 

Nitrogen  (17  cents  per  pound), 

Insoluble  matter 

Valuation  per  2,000  lbs., 

The  amount  of  nitrogen  in  this  sample  of  tobi 
(Havana)  is  exceptionally  low,  about  one-third  of 
in  other  samples  offered  for  sale  in  our  section  of  lb 
icut  River  valley.      (See  Second  Annual  Report,  i 
The  difference  in  nitrogen  causes  the  low  valuation 
compared  with  that  of  the  preceding  analysis.     1 
was  handed  to  us  with  the  statement  that  it  had 
for  imparting  the  odor  of  Havana  tobacco  to  othe 
The  odor  had  been  removed  apparently  by  a  steam  in 
for  the  mineral  constituents,  with  the  exception  of 
sium  oxide,  corresponded  fairly  with  those   in   th 
described  in  our  Second  Annual  Report.     Farmers  \ 
to  be  careful  in  buying  the  article  without  stated  g 
composition. 

Hop  Refuse. 

[Sent  on  for  examination  iYom  Lawrence,  Ma^s.] 

Moisture  at  100°  C, 

Dry  vegetable  matter, 

Nitrogen, .        ,        . 

Calcium  oxide, 

Magnesium  oxide, 

Phosphoric  acid, 

Potassium  oxide, 

Insoluble  matter, 

Valuation  per  2,000  lbs., 

This  refuse  from  breweries  differs  from  the  one 
described  merely  by  a  larger  percentage  of  nitrogen 
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lemented  by  some  phosphoric  acid  and  potash  it  may 
in  place  of  barnyard  manure.  The  average  barnyard 
re  (partly  rotten)  is  usually  stated  to  containO.5  per  cent. 
jrogen»  0.26  per  cent,  of  phosphoric  acid  and  0.6  per  cent, 
tassiura  oxide. 

Rotten  Brewers^  Grain. 
[Sent  on  for  examinatton  ftom  Lawrence,  Mass.] 

reatlOO^C, 78.77 

getable  matter, 21.23 

en,   .        .        . ^     0.72 

m  oxide, 0.26 

siuro  oxide, 0.15 

lorio  acid, 0  43 

Inm  oxide, 0.04 

ble  matter, 0.59 

ion  per  2,000  lbs., |2  71 

3  general  character  of  the  above-mentioned  substance 
bles  that  of  barnyard  manure.  It  contains  more  nitrogen 
hosphoric  acid,  and  less  potash  than  the  average  barnyard 
re.  By  increasing  the  latter  ingredients  to  one-half  a  per 
a  fair  substitute  for  barnyard  manure  may  be  obtained. 

Glucose  Refuse  (dry). 

[Sent  on  for  examination.] 

Percent. 

re  at  100^  C, 8.10 

getable  matter,      •        -i 91.80 

90, 2.62 

loric  acid, 0.29 

Biam  oxide, 0.02 

D  oxide, 0.18 

I  oxide, 0.12 

am  oxide, 0.15 

lie  matter, 0.07 

ion  per  2,000  lbs., |9  83 

s  material  consists  mainly  of  the  skins  of  corn  ;  it  is  evi- 

the  insoluble  residual  matter  left  behind  after  the  con- 

Q  of  the  starch  into  glucose  syrup.     The  manurial  value 

article  rests  mainly  on  the  amount  of  nitrogen  it  contains 
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in  form  of  insoluble  nitrogenous  matter.  To  r< 
efficient  manure  requires,  in  the  majority  of  cases,  a  1 
tion  of  phosphoric  acid  and  potash. 

Damaged  Cotton  Seed  MeaK 

[Sent  on  from  Greenfield,  Mafis.] 

Moisture  at  100°  C, 

Total  phosphoric  acid, 

Potassium  oxide, 

Magnesium  oxide, 

Calcium  oxide, . 

Nitrogen, 

Insoluble  matter, 

Valuation  per  2,000  lbs., 

Analysis  of  Hen  Manure^ 

[Sent  on  from  Townsend,  Mass.] 

Moisture  at  100°  C, 

Phosphoric  acid, 

Calcium  oxide, 

Magnesium  oxide, 

Potassium  oxide, 

Nitrogen  in  organic  matter, t        » 

Nitrogen  in  actual  ammonia, 

Insoluble  matter, 

Valuation  per  2,000  lbs., 

The  material  was  dry,  and  contained  the  usual 
feathers,  short  pieces  of  coarse  vegetable  matter, 
stances,  etc.,  yet  not  in  an  extraordinary  degree.  ' 
the  hen  manure  depends  not  less  on  the  caro  which 
on  its  keeping  than  on  the  kind  of  food  the  fon 
The  excretion  of  birds,  on  account  of  their  peculi: 
undergoes  a  rapid  change  ;  a  large  amount  of  iimni 
formed,  which  reduces  materially  its  manuriid  vain 
is  allowed  to  escape.  A  liberal  use  of  plaster,  of 
of  good  loam  is  highly  recommendable  for  the  ahsoi 
ammonia.  The  safest  way  to  secure  the  full  benefit 
pings  is  to  gather  them  quite  frequently,  and  to  i 
any  of  the  previously-mentioned  materials.  A  san 
little  use  as  an  absorbent. 
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Fresh  Hen  Manure, 

[Sent  on  A-om  Townsend,  Mass.] 

rcr  cent. 

re  at  lOOo  C, 45.73 

loric  acid  (G  cents  per  pound), 0.47 

inm  oxide  (4 J  cents  per.pound), 0.18 

n  oxide, 0.97 

en,  total  (17  cents  per  pound), 0.79 

)le  matter,  sand,  etc., 39.32 

ion  per  2,000  lbs., $8  42 

8  sample  of  fresh  hen  manure  came  from  the  same  party 
sent  on  the  dry  sample.  It  was  inferior  in  quality  as 
ired  with  the  first  material ;  it  contained  for  the  same 
it  of  organic  matter  about  twice  as  much  worthless  earthy 
r.  In  a  dry  state,  corresponding  with  the  first  sample,  8 
int.  of  moisture,  it  would  be  worth  only  one-half  as  much, 
about  $5  per  ton. 

Ashes  of  Chestnut  Railroad  Ties, 

[Sent  on  from  Waltbam,  Mass.] 

Per  cent. 

re  at  100°  C, 6.15 

n  oxide, 4.71 

Slum  oxide, 1 .80 

urn  oxide, 0.19 

loric  acid, 1 54 

)1e  mineral  matter, 77.83 

5  material  was  of  a  dark  brown  color,  and  evidently  not 
ure  ash,  for  it  contained  77.83  per  cent,  of  worthless 
r  matter.  The  ash  in  the  above-described  state  does  not 
irrying  any  considerable  distance ;  it  is  worth  much  less 
cached  ashes. 

Waste  Hemlock  Tan  Bark  Ashes, 

[Sent  on  from  Peabody,  Mass.] 

Per  cent. 

re  at  100*^  C, 4.87 

toric  acid, 0.13 

n  oxide, 37.26 

slum  oxide, 2.98 

um  oxide, 2.10 

)le  matter, 24  33 


s  ash,  from  a  waste  product  of  a  tannery,  has  lost  a  large 

Google 


Qtage  of  its  ori^nal  potash 
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Hard  Phw  Wood  Anhes. 

[Sent  on  from  8autb  Llacalu,  ADiss.] 

Moisture  at  100°  C, 

Total  insoluble  matter ,        . 

Ingolubla  mineral  matter 

Calcium  oxide^  .        «        .        *        ^        4        «        .        . 

MagDesium  oxide 

Phosphoric  ocid^        .*♦*«,.»* 
Potash, • 

Thia  material   shows  an   exccptianally  high  per 

potash. 

¥• 

Canada  Wood  Ashes. 

[I.,  IL  Sent  on  from  Concord,  Mnis,    IIL,  IV.  Sent  on  from  South  IHqiI 


* 

i 

IL 

m. 

Moisture  at  ICKi^  C 

17.00 

13.15 

4.90 

Potassium  oxido, 

4.28 

4.90 

7J2 

Calcium  oxidCt    .        .        .        . 

31*31 

80.69 

42.10 

Magnesium  oxide,       .... 

2.36 

s.n 

3.55 

Phosphoric  acid* « 

3.3i 

3  2e 

2>00 

I  a  soluble  matter, 

15  60 

17.35 

7.12 

These  samples  repreaent  the  extremes  of  composilic 
ill  oiir  Beet  ion  of  the  State.  The  use  of  Canada  ash( 
hUe  steadily  increased,  and  the  cost  gradually  dcclmei 
25  cents  per  bushel  of  forty- five  to  fifty  poiinds.  ! 
prices  by  the  car-load  at  Amherst  and  in  \U  vicinity. 
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Wood  Ashes. 


on  from  SoQth  Framingbam,  Mass.     II.  Sent  on 
III.,  IV.  Sent  on  fiom  South  Sudbury, 

trom  West  Tisboiy,  Mass. 
Mass.] 

Pbr  Cent. 

I. 

II. 

III. 

ly. 

eat  100°  C. 

610 

17.63 

17.43 

11.76 

bosphoric  acid,       .... 

1.80 

1.66 

1.70 

1.41 

ium  oxide, 

8.24 

8.42 

2.88 

8.12 

1  oxide, 

89.07 

34.64 

29.87 

82.81 

im  oxide, 

6.76 

3.67 

4.80 

6.68 

le  matter  (before  calcination). 

9.20 

11.08 

18.38 

16.67 

le  matter  (after  calcination), 

7.68 

8.86 

15.48 

13.26 

difference  in  moisture  in  the  above  analyses  explains 
hat  the  difference  in  potash. 


Wood  Ashes.     (Two  samples.) 

[Sent  on  from  Sontb  Deerfleld  Farmers'  Club.] 


Pounds  pbb  Huitdrsd. 


«  at  IW  C,  . 
oric  acid, 
A  oxide, . 
inm  oxide,     . 
im  oxide, 
le  matter, 


first  article  is  evidently  a  partly  leached  wood  ash. 
ro  samples  differ  mainly  in  regard  to  their  relative  amount 
ash.  'J  his  difference  expressed  in  money  value  amounts 
n  26  to  27  cents  per  hundred  weight  of  ashes,  allowing 
nts  per  pound  of  potassium  oxide  in  case  of  wood  ash. 
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Wood  Ashes, 

[I.,  II.  Sent  on  from  Somerset,  Mass.    III.  Sent  on  from  Byfle 


Moisture  at  100°  C,  . 

Phosphoric  acid,         .... 

Calcium  oxide, 

Magnesium  oxide,     .... 
Potassium  oxide,        .... 
Insoluble  matter  (before  calcination). 
Insoluble  matter  (after  calcination). 


I     4.82 

I 

3.07 

I 

I    n4.42 

4.09 

4.56 

18.17 

15.87 


2 
1 

4£ 
2 
1 

15 


Nos.  II.  and  III.  are  evidently  leached  wood  ash 


Ashes  of  Cotton  Seed  Hulls, 

[I.  Sent  on  for  examination  fW>m  Sooth  Deerfield,  Mass.    II.  Sent 

Amherst,  Mass.] 


POCSD 

Moisture  at  100^  C, 

10.9 

Phosphoric  acid  (6  cents  per  pound). 

6.9 

Calcium  oxide, 

5.7 

Magnesium  oxide, 

91 

Potassium  oxide  (5^  cents  per  pound),  . 

25  3 

Insoluble  matter, 

10.4 

Valuation  per  2,000  pounds, 

«36  1 

There  is  evidently  a  considerable  variation  in  1 
tion  of  this  article.    Direct  communication  from  aw 
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Brn  source  accounts  for  this  fact  by  stating  that  more  or 
eds  are  not  unfrequently  mixed  with  hulls  when  burned, 
tide  which  represents  a  high  money  value,  like  the  above 
al,  ought  to  be  bought  only  on  analysis. 


Cotton  Seed  Hull  Ash. 

[Sent  on  from  NorthamptOD,  Mast  ] 


re  at  100^  C,  .... 
loric  acid  (6  cents  per  pound), 
Slum  oxide,      .... 

n  oxide, 

um  oxide  (5 J  cents  per  pound), 
►le  matter  (before  calcination), 
lie  matter  (after  calcination), 
on  per  ton  of  2,000  pounds,   . 


PKR  CkNT. 


I. 

II. 

III. 

7.48 

7.77 

7.30 

6.21 

9.68 

9.59 

10.11 

14.48 

14.81 

671 

18.42 

12.23 

25.76 

17.34 

19.15 

12.36 

11.30 

10.88 

12.18 

6.34 

8.86 

1.36  78 

$30  70 

132  58 

IV. 

8.23 

11.19 

16.71 

12.43 

24.91 

7.34 

5.18 

110  83 


Cotton  Seed  Hidl  Ash. 

[Sent  on  for  ezamlnatlon  from  Northampton,  Mast.] 


■e  at  100°  C,  ... 

1  oxide, 

liam  oxide,     .... 
oric  acid  (6  cents  per  pound), 
am  oxide  (5^  cents  per  pourul), 
le  matter,       .... 


Per  cent. 
2.30 
11.63 
15.24 
13,67 
30.82 
21.65 


on  per  2,000  pounds, ?50  30 

percentage  of  potash  found  in  the  above  sample  is  ex- 
aiilly  high.     The  same  may  be  said  of  the  phosphoric 
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Muriate  of  Potash.  . 

[I.  Sent  on  ft-om  Northampton,  Mass.    II.  Sent  on  from  Williac 
III.  Sent  on  fh>ra  Sontb  Deerfield,  Mass.] 


, 

POUltDS  PBS 

I. 

II. 

Moisture  at  100^  C,        .... 

1.02 

2. 

Potassium  oxide, 

60.09 

64. 

Sodium  oxide, 

9.94 

Not^ 

Magnesium  oxide, 

0.63 

Notd 

Valuation  per  2,000  lbs., 

«42  58 

$16  1 

mi-       1          .               -_    1-       !••          •   i... 

!           xt_           1 

The  large  amount  of  moisture  in  the  last  san 
somewhat  the  lower  percentage  of  potassium  oxide 
cipal  admixture  of  salines  in  this  brand  of  potasl 
consists  of  common  salt,  usually  from  14  to  18  pei 

Muriate  of  Potash. 

p.  Sent  on  from  Fall  River,  Mass.    II.  Sent  on  from  Amher 


Moisture  at  100°  C,  . 

Potassium  oxide  (4}  cents  per  pounl), 

Sodium  oxide, 

Valuation  per  2,000  lbs.,   . 


0.4 

60.7 

10.0 

<43  2 


Sulphate  of  Potash. 

[Sent  on  for  examination,  Amherst,  Mass.] 


Moisture  at  100°  C, 

Potassium  oxide  (5)  cents  per  pound),    . 

Sodium  oxide, 

Sulphuric  acid  (5 J  cents  per  pound). 

Chlorine, 

Insoluble  matter, 


Valuation  per  ton  of  2,000  lbs.. 
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Double  Manure  Salt. 

[Sent  on  fh>m  New  York.] 
I.  Crystallized  double  manure  salt.    II.  Commercial  doable  manure  salt  ] 


Per  Ckkt. 

I. 

11. 

are  at  100°  C,  . 

esiam  oxide,    .... 

un  oxide, 

m  oxide, 

lium  oxide  {h\  cents  per  pound), 

uric  acid, 

Ine, 

ible  matter,      .        .  (     . 
tion  per  2.000  lbs.,  . 

11.58 
10.81 

3.16 

22.40 

89.89 

0.14 

0.26 

924  64 

6.58 

11.50 

2.93 

4.16 

23.28 

43.43 

1.08 

1.80 

$25  61 

e  first-Damcd  article  consisted  of  large,  clear,  colorless 
¥e11-devcloped  crystals,  which,  in  consequence  of  a  loss  of 
r,  turned  gradually  whitish  on  exposure  to  the  air.  The 
id  one  consisted  of  a  yellowish  white  powder,  and  repre- 
Ihe  article  for  our  markets.  Both  salines  consist  essen- 
of  sulphate  of  potish  and  sulphate  of  magnesia,  and  are 
rkably  free  from  chloride  (common  salt,  etc.). 


Fish  Waste. 

It  on  from  Boston.    II.  Sent  on  from  Gloucester.    III.  SentonflromMarshfield] 


Pre  CtMT. 

1. 

ir. 

HI. 

are  at  100^  C, 

71.11 

8.62 

40.36 

ic  and  volatile  matter. 

- 

50.16 

73.01 



- 

49.84 

26.99 

phosphoric  acid. 

0.60 

6  99 

2.94 

e  phosphoric  ^cid,    . 

- 

0.67 

- 

ted  phosphoric  acid, 

- 

2.90 

1.06 

ble  phosphoric  acid. 

- 

3.42 

1.88 

ren,    .... 

2  21 

4.97 

5.07 

ble  matter,           .    . 

- 

0.74 

0.17 

tion  per  2,000  Ibp.,    . 

«4  58 

»23  75 

$!2  .50 
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The  difftrerice  lu  Ibe  moist uro  and  in  the  tnechai 
Hon  of  the  aliovc-stated  articles  controls  largely  tl: 
value.  Samples  I,  and  11 L  consisted  of  largo  p 
meat  with  fatty  matter;  the  valualion  is  based  la 
on  thnt  of  coarse  fish  scrap-  StimpI©  XI.  corres 
vvilh  a  fair  ^peciiueu  of  tiah  guano. 


Drkd  Fish. 

[ScTit  on  from  North  Flat  fit  kl. 

Ma^s.] 

rn 

L 

n 

Moisture  Jit  lOu^-C,  ...... 

Total  phosphoric  aciti 

Soluble  phosphoric  acul  {B  cents  per  pound), , 
Reverted  phosphoric  add  (7^  cents  per  pouml), 
Insoluble  phosphoric  neid  (3  ceuts  per  pound), 
Nitrogen  (17  cents  pei-  pound),        ,       ^ 
Insoluble  ni^lCer,       ...... 

VflluatioD  per  ton  of  2,000  Ujs., 

8.07 
5*a7 
0^ 
2  34 
2M 
IM 

t3i7t 

3 

I 


[Sen  I  on  for  i?  xarnl  lutf g  n »  Ta  ti  rito  n » If  ais.] 

Motsture  at  100^'  C,  .,,,,.., 
Total  phosphoric  add,       ....        * 
Soluble  phosphoric  ad<l,   .        .        ^        »        , 
Reverted  phosphoric  arid.        ...... 

Insoluble  phosphoric  acid 

Potassium  oxide,        .-**«.* 

Nitrogen  (total),        .        .        , 

Actual  aramonia  (ecjttal  to  5J3  per  cent  aitragai)^ 
Organic  nitrogen,  ..,,,,. 
Insoluble  matter, 

Valuation  per  2,000  lbs .        .        ,        , 

Apparently  an  artificial  product* 
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Fish  and  Potash. 

rSent  on  for  examination  from  Medfield,  Masf.] 

••  p«r  otnt, 

re  at  100°  C 23.68 

phosphoric  acid, 

siphosphoric  acid  (8  cents  per  poaod),         .... 

Bd  phosphoric  acid  (7  J  cento  per  pound),     .... 

>le  phosphoric  acid  (3  cents  per  pound), 

am  oxide  (4 J  cents  per  pound), 

5n  (17  cents  per  pound), 

>le  matter, 


6.26 
3.68 
1.83 
1.35 
8.24 
8.07 
1.90 


ion  per  2,000  lbs |21  73 

High  Grade  Superphosphate. 
[Sent  on  from  Boston,  Mass.] 

re  at  100°  C, 6.03 

phosphoric  acid 26.36 

Bd  phosphoric  acid,         • 16.28 

»  phosphoric  acid, 0.26- 

)le  phosphoric  acid, 9.88 

ric  acid, 0.22 

n  oxide, 0.70 

of  alumina  and  iron, 24.96 

slum  oxide, 0.10 

de  matter, 18.91 


on  per  ton  of  2,000  lbs 129  18 

German  High  Grade  Superphosphate. 

knt  on  flrom  New  York  City,  N.  T.,  by  a  Boston  manufacturer  of  fertilizers. 
«       II.  Sent  on  from  Boston,  Mass.] 


- 

POUVDS  PBB  HUXDUD. 

I. 

II. 

re  at  100^  C, 

16.24 

7.60 

phosphoric  acid, 

46.64 

43.24 

phosphoric  acid, 

41.66 

36.62 

^  phosphoric  acid, 

8.68 

6.67 

le  phosphoric  acid, 

0.40 

0.96 

»le  matter, 

6.20 

2.60 

on  per  2,000  lbs., 

$78  47 

»67  67 

Digitized  by 


Google 


4 


M' 


114    AGRICULTURAL  EXPERIMENT  STAT] 

The  material  serves  for  the  manufacture  of  higl 
**  formula  fertilizers."  The  amount  of  sulphuric  a 
in  either  sample  did  not  exceed  3.5  per  cent.  This 
that  the  product  is  obtained  by  a  different  procei 
ordinary  superphosphates ;  it  is  most  likely  the  isob 
portion  of  the  latter  evaporated  after  its  separatio 
insoluble  sulphate  of  lime,  etc. 


Flamingo  Guano. 
[Seot  on  flrom  Worcester,  Biaas.] 


Moisture  at  lOO^  C,  . 
Total  phosphoric  acid, 
Soluble  phosphoric  acid,  . 
Reverted  phosphoric  acid, 
Insoluble  phosphoric  acid. 
Potassium  oxide, 
Nitrogen,  .... 
Insoluble  matter, 

Valuation  per  2,000  lbs.,    . 


Dissolved  Boneblack. 

[Sent  on  fh>m  Soath  Deerfleld,  Mam.] 

Moisture  at  100  C, 

Total  phosphoric  acid, 

Soluble  phosphoric  acid, 

Reverted  phosphoric  acid, 

Insoluble  phosphoric  acid, 

Insoluble  matter, 

Valuation  per  2,000  lbs., 

The  article  is  a  fair  representative  of  its  kind ;  i1 
is  rather  more  than  usual. 
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Compound  Fertilizers. 

id  II.  Sent  on  from  Methnen,  Mass.    III.  Sent  on  from  Oroton,  Mass. 
on  from  Lowell,  Mass.] 


IV.  Sent 


Pbr  Cbkt. 

I. 

11. 

III. 

IV. 

ture  at  100°  C,    . 

9.03 

17.24 

28.00 

10.40 

Lnic  and  volatile  matter, 

34.28 

61.04 

66.30 

48.76 

66.72 

48.96 

44.70 

61.24 

I  phosphoric  acid, 

7.96 

6.06 

12.67 

17.88 

t)le  phosphoric  acid,    . 

0.16 

3.97 

1.41 

4.64 

rted  phosphoric  acid,  . 

2.62 

0.93 

7.36 

9.78 

nhle  phosphoric  acid, . 

6.28 

1.16 

3.90 

3.66 

isiam  oxide. 

6.92 

1.02 

1.03 

0.10 

gen,     .... 

1.30 

1.92 

1.73 

3.08 

ahle  and  silidons  matter, 

4.16 

22.36 

370 

1.88 

ation  per  ton  of  2,000  lbs., 

$16  66 

$16  86 

122  42 

134  87 

Compound  Fertilizers. 

[Sent  on  for  examlBation  from  Sooth  Hadley  Falls,  Mass.] 


Per  C«kt. 

I. 

n. 

III. 

lire  at  100°  C 

6.24 

8.08 

12.46 

phosphoric  acid, 

16.07 

10.44 

6.62 

le  phosphoric  acid,    . 

0.29 

2.88 

0.68 

ted  phosphoric  acid. 

3.67 

4.00 

2.63 

ible  phosphoric  acid. 

11.21 

3.66 

3.61 

^n,    .... 

6.77 

4.03 

"  4.17 

lium  oxide, 

- 

7.64 

6.46 

ible  matter. 

1.23 

1.06 

6.00 

tioD  per  ton  of  2,000  lbs., . 

132  17 

132  94 

126  60 
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Coinpound  Fefi^iilizers  —  CoDoluded. 

[IV.  Sent  on  from  Amesbury,  Mass.    V.  Sent  on  from  Newburyp 


IV. 


Moisture  at  100°  C,  • 
Total  phosphoric  acid, 
Soluble  phosphoric  acid,   . 
Reverted  phosphoric  acid, 
Insoluble  phosphoric  acid. 
Nitrogen,   .... 
Potassium  oxide, 
Insoluble  matter, 
Valuation  per  2,000  lbs.,  . 


9.21 
21.10 

0.77 

7.82 
12.61 

3.03 

1.02 
$32  14 


Steamed   Bone. 

[I.  Sent  on  from  Monson  (fine  ground).    II.  Sent  on  firom  Worceste 
many  coarse  pieces).] 


Pi 


I. 


Moisture  at  100°  C,  . 
Organic  and  volatile  matter. 


Ash, 


Total  phosphoric  acid, 
Reverted  phosphoric  acid, 
Insoluble  phosphoric  acid. 
Nitrogen,  .... 
Insoluble  matter. 
Valuation  per  2,000  lbs.,   . 


6.70 
40.68 
69.32 


21.99 

8.23 

18.76 

3.63 

2.10 

$34  20 
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e  difference  in  the  mechanical  condition  of  the  steamed 
I  causes  the  variation  in  the  valuation  of  the  phosphoric 
and  of  the  nitrogen.  The  first  sample  was  of  a  good 
ge  fineness ;  the  second  consisted  largely  of  coarse  yet 
IS  pieces ;  the  phosphoric  acid  in  the  latter  is  valued  at  four 
per  pound,  and  the  nitrogen  thirteen  cents,  whilst  five 
fteen  respectively  are  allowed  in  case  of  the  former. 


Oround  Bone. 

6-groimd  bone  tent  on  ftom  Concord,  Maaa.     II.  Flne-gronnd  bone  compoel 
sent  on  Arom  Concord,  Mass.] 


re  at  100°  C,  . 

c  and  volatile  matter, 


Pbr  CBirr. 


I. 


ihosphorio  acid, 
9d  phosphoric  aoid, 
tie  phosphoric  aoid, 
am  oxide. 


4.78 
26.48 
74.62 
29.88 

9  22 
20.61 


m. 


)Ie  matter, 

ion  per  ton  of  2,000  lbs.. 


2.08 


0.30 
f  34  39 


II. 


21.78 

88.76 

61.24 

9.81 

0.88 

8.93 

2.96 

OJSO 

8.00 

$14  26 


I  above  samples  of  rendered,  ground  bones,  and  of  a  bone 
ist  prepared  from  the  former  by  mixing  with  wood  ashes, 
«nt  on  to  ascertain  the  exact  changes  which  the  material 
iffered  after  a  few  months'  keeping.  The  analyses  show 
iubU  phosphoric  acid,  and  also  less  nitrogen  for  the  same 
kt  of  phosphoric  acid  in  the  bone  compost,  when  compared 
be  original  bones. 

I    operation    of    composting   bones     with    wood    ashes 

1  in  the  present  case  a  decided  loss,  for  more  than  one- 

of  the  original  nitrogen  had  been  lost  in  the  form  of  am- 

A  sample  of  the  material,  sent  on  for  examination, 
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gave  evidence  of  the  gradual  escape  of  ammonia  wfa 
a  few  days  in  a  well-closed  bottle. 

To  derive  benefit  from  composting  bones  with  ' 
requires  a  careful  protection  of  the  mixture  against 
of  ammonia,  which  is  invariably  formed  in  the  cout 
The  mixture  ought  to  be  covered  at  once  with  a  lay 
loam,  from  six  to  eight  inches  in  thickness.  In 
this,  it  is  well  to  scatter  some  gypsum  (plaster) 
kieserite  (crude  sulphate  of  magnesia)  over  the  enti 
heap.  The  practice  of  mixing  the  ground  bone 
three  to  four  times  its  bulk  of  good  soil,  moistening  1 
thoroughly  with  liquid  manure,  and  subsequently  < 
the  entire  mass  in  a  similar  way  with  earth  and 
kieserite,  also  deserves  recommendation. 


Bone  /Soup. 

[Sent  on  from  Lynn,  Mass.] 

Moisture  at  100°  C, 

Dry  matter, 

Nitrogen, 

Ash  constitnents, 

The  liquid  was  obtained  in  rendering  bones.  1 
stituents  consist  mainly  of  common  salt  with  a  small 
of  bone  phosphate,  and  its  agricultural  value  depend 
the  nitrogen  present.  Allowing  fifteen  cents  per  pc 
element,  one  ton  of  the  soup  represents  a  value  of 
ought  to  be  economized. 


Dried  Blood. 

[Sent  on  for  exAminatfon.] 

Moisture  at  100°  C , 

Nitrogen  (17  cents  per  pound)         .... 

Valuation  per  2,000  lbs., 

Ammoniujn  Sulphate. 

[Sent  on  fh>m  Amherst,  Mass.] 

Moisture  at  100°  C 

Nitrogen  20.88  per  cent. ;  equal  to  ammonia,  . 
Solpburio  acid, 
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MiSGBLLANEOUS   ANALYSES. 

Examinations  for  Metallic  Poisons. 

samples  of  material  have  been  sent  for  investigation, 
caminations  were  made  at  the  request  of  the  Cattle 
ion  of  the  State.  The  material  sent  consisted  in  these 
the  stomach  and  some  of  the  adjoining  organs  with 
itents,  besides  the  liver,  bile  and  bladder  of  three 
Cwo  of  these  specimens  came  from  Ashfield  and  one 
Seld,  Mass.  In  the  first  case  —  from  Ashfield  —  there 
d  a  considerable  quantity  of  copper,  apparently  due  to 
of  fine  scraps  of  brass  amoug  the  contents  of  the 
;  in  the  others  no  metallic  poison  could  be  detected, 
rth  case  came  from  Amherst,  Mass.  The  material  for 
ion  consisted  of  the  stomachs,  with  contents,  of 
.  A  considerable  quantity  of  arsenic  acid  was  proved 
isent. 


alyses  of  Maple  Sap  for  Mineral  Constituents. 

ftom  Oosbeo,  Mass.     I.  Sample  from  an  old  tree,  sp.  gr.,  1.016,  at  23®  C. 
II.  Sample  from  a  yoang  tree,  sp.  gr.,  1.010,  at  23®  C] 


xide, 

[Q  oxide,     . 

1.        .        . 

of  alkalies. 


Pakts  pbb  Thociawd. 


xamination  was  made  to  ascertain  the  relative  amount 
present  in  both  saps.  The  difference  is  but  slight,  as 
teen  from  the  above  analyses. 
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i»itl 


i^ 


Analyses  q/  Well  Watery  sent  on  for  Examin 

[Parts  per  MilUon.] 

Actiul 

Albamlnold 

Chlorine. 

SoUdi  At   i      So 

AmmoQla. 

Ammonia. 

lOCrc.     latrw 

I.,   . 

.32 

.36 

88.00 

280.00 

95 

II.,. 

.09 

.14 

18.60 

140.00 

80 

UI.. 

.U 

.26 

9.00 

Not  deter- 

mt 

IV.. 

.04 

.17 

66.00 

Not  deter- 

ml 

V... 

.12 

.16 

12.00 

.098 

VI.. 

.06 

.12 

16.00 

.126 

VII.. 

.03 

.08 

3.00 

.046 

VIII.. 

.04 

.06 

6.00 

.062 

IX., 

.12 

.09 

4.00 

.134 

X... 

.04 

.06 

8.00 

.136 

XL. 

.02 

.08 

6.00 

.064 

XII.. 

.014 

.00 

.06 

- 

XIII.. 

.01 

.08 

76.00 

.280 

XIV., 

.004 

.064 

1300 

.092 

XV.. 

.006 

.056 

14.60 

.100 

XVI..     . 

.04 

.07 

4.00 

.082 

XVII.,    . 

.02 

.093 

22.00 

.164 

XVIII..  . 

- 

.102 

7.00 

.104 

XiX.,     . 

.04 

.07 

4.00 

.082 

XX.,       . 

.02 

.093 

22.00 

.164 

XXI.,     . 

- 

.102 

7.00     I 

.104 

-    

1           __1 1 

_.  ^    —  • 

_  _    __ 

The  above-stated  results  of  analyses  of  drinking 
obtained  from  samples  sent  on  for  that  purpose  fn 
parts  of  the  State.  In  most  instances  these  reque 
companied  by  a  specified  instruction  regarding  th 
the  party  interested,  —  a  circumstance  which  rendei 
of  the  chemist,  comparatively  speaking,  an  easy  one 
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satisfactory  supply  of  good  drinkiDg  water  on  a  farm  de- 
ls, in  a  coDtroIling  degree,  on  a  judicious  selection  of  the 
ion  of  the  well  designed  for  the  use  of  the  family  and  for 
live  stock,  and  on  the  personal  attention  bestowed,  from 
to  time,  on  the  condition  of  the  latter  and  its  surround- 
.  Good  wells  are  liable  to  change  for  the  worse  at  any 
,  on  account  of  circumstances  too  numerous  to  state  in  this 
ection.  To  ascertain  from  time  to  time  the  exact  condition 
ie  well  which  supplies  the  wants  of  the  family  and  of  the 
Btock,  is  a  task  which  no  farmer  can  for  any  length  of  time 
rd,  without  incurring  a  serious  risk  in  health  and  pros- 
y.  The  subject  receives  quite  frequently  but  little  atten- 
on  account  of  the  fact  that  the  harmful  qualities  which  an 
rently  good  water  may  contain  are  disguised  beyond  recog-^ 
Q  by  the  unaided  senses.  Certain  delicate  chemical  tests, 
1  at  times  by  microscopical  observations,  are,  in  the  major- 
f  cases,  the  only  reliable  means,  in  our  present  state  of 
tific  inquiry,  by  which  desirable  information  regarding  the 
character  of  a  drinking  water  can  be  obtained, 
ese  tests,  it  must  be  acknowledged,  although  of  the  great- 
aportance  from  a  general  standpoint,  have  their  limitations, 
readily  indicate  the  presence  of  organic  matters,  but 
no  unfailing  decision  regarding  their  origin,  —  whether 
alor  vegetable,  —  leaving  thus,  quite  frequently,  the  degree 
eir  harmfulness  quite  undecided.  However,  the  chemical 
sis  may  be  depended  upon  for  all  practical  purposes,  as 
iling  the  presence  of  objectionable  qualities  in  the  water, 
e  harmful  substances  found  in  drinking  water  are  of  two 
ss, — mineral  and  organic.  Few  natural  waters  are  entirely 
rom  mineral  matters ;  nearly  all  contain  small  quantities 
ne,  soda,  magnesia  and  iron,  —  substances  which  may  be 
dered  harmless  in  that  case.  Larger  quantities  of  these 
mts,  however,  render  the  water  objectionable  for  drinking, 
Iso  more  or  less  unfit  for  various  applications,  as  washing 
ooking,  feeding  of  steam  apparatus,  etc. 
remost  among  the  dangerous  mineral  substances  which 
been  found  in  drinking  water  is  lead.  Its  presence  is 
ly  due  to  the  use  of  lead-pipes  for  conducting  the  water 
the  well  to  the  pump  and  elsewhere.  Lead  is  a  treacherous 
langerous  poison.      Not  a  trace  should  be  tolerated   in 
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drinking  water.  The  use  of  lead  pipes  for  con< 
latter  for  any  of  the  above-named  purposes  should  b 
discouraged. 

The  most  frequent  source  of  danger  comes,  evid 
the  presence  of  organic  matter,  indicating  contamini 
caying  animal  and  vegetable  substances.  Wells  ar 
quently  found  polluted  by  the  gases  and  liquids 
from  sinks,  privies,  cesspools  or  barnyards,  when  ap 
ditioDS  would  seem  to  render  it  impossible. 

Attention  has  already  been  called  to  this  importai 
a  previous  report ;  for  one  of  the  first  requirement 
on  a  farm  consists  in  an  ample  supply  of  good  wa 
and  towns  usually  have  their  organizations  for  tl 
water,  and  they  exact  certain  guarantees  regarding 
furnished  for  their  use.  The  farmer,  living  as  a 
isolated,  is  in  this  respect  largely  left  to  his  01 
Much  has  been  written  on  this  subject ;  yet,  as  tl 
for  constant  warning  still  remains,  a  restatement 
facts  cannot  fail  to  assist  in  keeping  the  subject 
consideration  prominently  before  all  parties  conce 
above-recorded  analyses  have  been  made  according 
lyn's  process,  familiar  to  chemists,  and  are  dire< 
the  indication  of  the  presence  of  chlorine,  free  and 
ammonia,  and  the  poisonous  metals.  (For  a  mc 
description  of  this  method  see  Water  Analysis, 
Wancklyn  and  E.  T.  Chapman.) 

The  hardness  was  determined  by  Frankland's  mel 
Frankland's  Water  Analyses,  page  29.)' 

The  presence  of  chlorine  indicates  contamination 
privies  or  sewers,  since  it  occurs  abundantly  in  ur 
tions;  but  it  may  be  derived  from  other  and  1< 
sources,  as  saline  waters,  which  the  test  fails  to  ind 
conclusion  is,  however,  safe,  —  a  water  which  conta 
rine  is  uncontaminated  by  sewerage.  **Free"  an 
noid  "  ammonia  are  forms  in  which  organic  matter  is 
Ammonia  existing  as  such  in  water  is  termed  **  fi 
being  expelled  by  distillation,  the  nitrogen-contair 
matter  remaining  is  reduced  to  ammonia  by  chemic 
and  this  secondary  product  is  called  **  albuminoid  a 

The  per  cent,  of  total  solids  is  obtained  by  ev 
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antity  of  the  sample  to  dryness  and  weighing  the 

»,  a  rather  arbitrary  term,  signifies  that  quality  of 
ch  prevents  the  ready  formation  of  lather  with  soap, 
lly  due  to  the  presence  of  salts  of  lime  or  magnesia^ 
impose  the  soap,  forming  new  insoluble  compounds. 
)  these  reactions  occur  no  lather  will  be  formed,  con- 
the  quantity  of  a  standard  soap  consumed  before  a 
,  lather  is  obtained  indicates  the  amount  of  earthy 
lined  in  the  sample,  or  its  relative  degree  of  hard- 
inkland's  scale  has  been  changed  to  Clark's,  the 
ig  a  more  popular  one.  Ten  degrees  of  Frankland's- 
iquivalent  to  seven  of  Clark's. 

^ncklyn's  interpretation  of  the  results  of  his  mode  of 
on  are  as  follows  :  — 

rine  alone  does  not  necessarily  indicate  the  presence 
rater. 

and  albuminoid  ammonia  in  water  without  chlorine 
I  vegetable  source  of  contamination. 
^  than  five  grains  per  gallon  of  chlorine,  accompanied 
lan  0.08  parts  per  million  of  free  ammonia  and  more 
lenth  part  per  million  of  albuminoid  ammonia,  is  a 
nation  that  the  water  is  contaminated  with  sewage, 
inimal  matter,  urine,  etc.,  and  should  be  condemned, 
t    hundredths  part  per  million   of   free    ammonia 
mth  part  per  million  of  albuminoid  ammonia  render 
ry  suspicious,  even  without  much  chlorine, 
minoid  ammonia  over  0.15  parts  per  million  ought 
3ly  condemn  the  water  which  contains  it. 
total  solids  found  in  the  water  should  not  exceed  forty 

gallon. 

mination  of  the  above  results  of  analyses  shows  that 
and  13  are  of  a  suspicious  character,  and  that  Nos.  1,. 
and  12  ought  to  be  condemned, 
sending  on  water  for  an  analysis  ought  to  be  very 

use  clean  vessels,  clean  stoppers,  etc.     The  sample 

sent  on  without  delay  after  collecting.     One  galloD 
e  for  the  analysis. 
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METEOROLOGY. 


Ill 


_r 


The  meteorological  observations  during  the  yeai 
been  carried  out  on  the  same  general  plan  as  was 
1885.     The  system  is  essentially  the  same  as  that  re< 
to  voluntary  observers  of  the  U.  S.  Signal  Service. 
Annual  Report. )     The  relative  humidity  has,  howevt 
tained  only  during  the  growing  season  ;  it  was  foun 
cable    with    our    present  facilities  to  run   the   ** 
thermometer  during  the  winter  months.     Our  mont 
of  observations  have  been  forwarded  regularly  at 
possible  date  to  the  chief  Signal  Office  during  the  ei 

The  importance  of  weather  observations  to  the  St 
in  connection  with  its  field  experiments,  cannot  I 
mated.  The  summaries,  as  they  appear  from  time 
our  bulletins  and  annual  reports,  are  not  without  so 
to  the  farmers  throughout  the  State.  For  the  be 
formers  in  our  vicinity  a  more  complete  system  of 
to  indicate  the  expected  changes  in  the  weather  wi 
duced  during  the  coming  season. 

The  more  conspicuous  local  meteorological  phenoi 
past  year  (1886)  consist  in  the  early  opening  of  the 
even  distribution  of  the  rainfall  throughout  the  grow 
the  absence  of  severe  early  or  late  frosts,  and  th( 
rainfall   during  the   autumn   months.     Only  once 
summer,  the  first  half  of  July,  did  the  drought 
sufficient  severity  to  injure  vegetation,  and  then  bi 
The  first  important  snowfall  of  the  year  occurred 
{seven  inches ) .     Good  sleighing  was  noticeable  on 
vals  throughout  the  remainder  of  the  winter.     The  e 
^<ice  storms,"  so  injurious  to  orchards  and  shade  tre* 
out  the  central  part  of  the  State,  was  not  felt  here, 
rainfall  of  February  10  to  February  14  did  no  materi 
The  total  snowfall  for  the  months  of  January,  Fe 
March  was  23.0  inches ;  on  April  3,  0.5  inches  of 
from  the  5th  to  the  7th  occurred  a  rain  and  snow  stc 
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severity.  The  latest  damaging  frost  was  on  April  30, 
st  of  the  season  occurred  May  18,  doing  no  material 
be  season  was,  at  the  beginning  of  May,  judging 
tate  of  the  vegetation,  at  least  two  weeks  in  advance 
leral  average  year. 

lowing  table  gives  the  temperatures  and  rainfall,  ar- 
fortnightly  periods,  for  the  spring  and  fall  months  :  — 


April,  1    May,    |    May,       June,    |    Aug.,    *   Sept.,      Sept,    ]    Oct., 

Last  15    Flnt  16    Last  16    First  15    Last  15    First  15    Last  16  ,  First  16 

Days.   <   Dajs.   |   Days.   !   Days.       Days.      Days. 

Days.    1    Days. 

Uion. 

J  years,    . 

1.73  in.  2  06  in. 

1 

1.86  in. 

1.81  in. 

2.02  in.,  1.46  in.i  1.84  in. 

1 

1.89  in. 

. 

1.78  in.,  1.01  in. 

j 

2.07  in. 

1.61  in.  3.45  in.' 0.69  in. 

1.01  in. 

1.68  in.' 

• 

0.10  in. 

2.73  in. 

0.37  in. 

0.88  in.' 1.63  in.  0.51  in. 

4.97  in. 

0.10  in. 

^ture. 

1 

years,    . 

48.6« 

57.0» 

6O.40 

6490 

67.50  '  64.30 

58.00 

62.40 

61.60 

46.90 

6I.I0 

6O.70 

63.20  j  59.90 

52.90 

49.10 

• 

67.70 

55.70 

68.50 

6I.80 

66.00  1  62.90 

56.1° 

52.20 

b  frost  of  the  fall  occurred  September  2 ;  but  little 
is  done.  Other  light  frosts  followed  September  14, 
The  first  killing  frost  came  October  3  ;  on  the  17tb 
1  was  frozen  to  the  depth  of  one  inch,  and  the 
thermometer  registered  17^  F.  The  first  snow  of 
of  1886  and  1887  came  November  13,  amounting  to 
during  December  there  was  a  fall  of  16  inches, 
;otal  of  40.5  inches  for  the  entire  year, 
ivailing  direction  of  the  wind,  as  taken  from  the 
immaries,  gives  29.2  per  cent,  from  the  northwest, 
3nt.  from  the  south,  20.9  per  cent,  from  the  north,  8.3 
rom  the  southwest,  and  8.3  per  cent,  from  the  west, 
snow  fell  in  measurable  quantities  on  122  days.  The 
imber  of  such  days  in  any  one  month  was  sixteen,  in 
»  and  the  fewest  was  six,  in  April, 
ear"  days,  t.  e.,  those  on  which  the  sky  was  less 
;enths  overcast  at  each  observation,  numbered  104,  of 
had  the  greatest,  thirteen  ;  and  April  the  fewest,  four. 
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The  "cloudy  days,"  or  those  on  which  the  sk] 
than  seven-tenths  obscured  at  each  observation,  ti 
seven  in  number,  of  which  January,  March  and  D< 
the  greatest,  eleven  each ;  and  August  fewest,  twc 
ance  of  the  year,  174  days,  was  **fair,"  with  the  si 
to  seven-tenths  obscured  at  each  observation. 

The  highest  temperature  recorded  throughout  t 
-95.0°,  occurring  July  6  ;  and  the  lowest  —  22.0°, 
and  14,  giving  as  the  absolute  range  of  temperat 
year  117.0o. 


Miscellaneous  Phenomena.  —  Dates. 


January, 
February, 
March,  . 
April,     . 
May,      . 

June, 

Jnly,      . 

August, 
Soptember, 

■October, 

November, 

December, 


Frost. 


Rain. 


2,  14, 15,  16. 

1, 15, 17, 18, 
19. 

6,  7,  17,  18. 

2,  9,  30. 

1,18. 


9,18,19,24, 
30. 

21,  22,  25, 
26. 

8,  9,  12, 19, 
21,22. 


2,14,21,22. 


2.  3,  17,  22, 
24. 


6,  8,  9,  16, 

26,  27,  28, 

29. 

10,  21,  23. 


4,6,18,19.21, 
27,  28,  29,  30 

11, 12.  13,  16, 
19,  26,  26. 

13,  21,  27,  29. 


13,26. 


5,  7,  13, 15, 

16,  17,  18, 

23,  24,  25, 

26.  27,  29, 

30,31. 


5,  6,  7, 13, 
24, 

4,  6,  7,  8, 

11,  13,  16, 

20, 

2,3,13,14, 

16,  17,  23, 

25, 

10. 14,  15, 

17. 18,  21, 
27, 

1,2.6,7, 
16,30, 

12, 13, 15, 

17. 19,  22. 
25,  26,  27, 


14,  15, 17, 
26,  27,  28, 


16,7,10,12, 

17, 18,  22, 

25, 


12, 13, 17,  18, 
31. 


Thander- 
stormt. 
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26,26. 


18,27, 
29. 


30. 
17,28. 
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Eecord 

Of  the  Average  Temperature  taJcen  from  Weather  Record 
Mass.y  for  three  consecxUive  months^  during  the  summe 
beginning  with  the  year  1836, 


December,  January,  February. 


1836-37, 

1837-88, 
1838-39, 
1839-40, 
1840-41, 
1841-42, 
1842-43, 
1843-44, 
1844-45, 
1845-46, 
1846-47, 
1847-48, 
1848-49, 
1849-50, 
1850-51, 
1851-52, 
1852-53, 
1853-54, 
1854-55, 
1855-56, 
1856-57, 
1857-58, 
1858-59, 
1859-60, 
1860-61. 
1861-62, 
1862-63. 
1863-64. 
1864-65, 
1865-66. 
1866-67. 
1867-68, 


25.396-^  F. 

26.380° 

25.950° 

20.626° 

23.146° 

28.516° 

23.460° 

21.320 

25.550^ 

22.140° 

25.176" 

28.966^^ 

28.020° 

27.670° 

25.040° 

21.620° 

27.940° 

23.670° 

23.126° 

20.820° 

22.720° 

26.956° 

24.746° 

24.790° 

24.510° 

24.470° 

27.640° 

26.060° 

21.310° 

25.676° 

25.276° 

20.350° 


Jane,  J«ly,  Ani 


1887, 
1888, 
1839. 
1840, 
1841, 
1842. 
1843, 
1844, 
1845, 
1846, 
1847, 
1848, 
1849, 
1850, 
1851, 
1852. 
1853, 
1854, 
1855, 
1856, 
1857, 
1858, 
1859, 
1860, 
1861, 
1862, 
1863. 
1864, 
1865, 
1866, 
1867, 
1868, 
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£h^i 

vrj*  vj    Ji^wnyvr%jn\ 

»rc,  c*</.  —  V 

/VUVl 

uuvu. 

1 

ember,  January,  February'. 

1 

Jane,  July,  August. 

1 

1 

26.2900  F. 

1869,       .                          66.890°  F. 

27.8660 

1870, 

.     71.700° 

26.666° 

1871, 

67.810^ 

,        24.630° 

1872, 

70.790° 

21.3500 

1878, 

68.696^ 

27.286° 

1874, 

66.806° 

i        21.180° 

1876, 

68.026^^ 

28.166^ 

1876, 

71.780° 

23.510^ 

1877. 

70.080^ 

28.606° 

1878, 

68.896c 

24.290^ 

1879, 

68.160° 

30.606° 

1880, 

69.286<' 

21.866^ 

1881, 

.  1        67.966° 

29.266° 

1882, 

.  1        69.866° 

;        24.220° 

1888, 

68.840° 

26.606° 

1884, 

68.960° 

22.630° 

1886, 

66.740° 

24.846° 

1886, 

1 

66.100° 

Summary 
Average  Temperature  from  1836  to  1862  {25  years) . 


Nnb«r,  January,  Pabmaiy. 
24.63°  F. 


June,  July,  August 
68.26°  F. 


Summary 
Average  Temperature  from  1862  to  1887  {25  years). 


nnbar,  January,  Fabnuury. 
26.21°  F. 


June,  July,  August. 
68.630  F. 


eful  study  of  the  above  tables  cannot  fail  to  show  that 
Bge  temperature  of  the  three  leading  months  during 
and  winter  seasons  has  not  materially  changed  during 
ifty  years, —  a  fact  not  generally  conceded. 

C.  A.  GOESSMANN, 

Director. 
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f  ammonia  from  hen  mannrG, 104 

Borbentfl, 104 

drinking  waters, 122 

iDlpbate, 118 

Ived  for  cream  daring  feeding  experiment  witb  milch  oowp,  30 

jnmonium  salpbate, .118 

pplee, 49 

ipple  pomace, 49 

kshef  of  chestnut  railroad-ties 106 

ishto  of  cotton-seed  hnHs, 108, 109 

Uildwin  apples, 49 

lood, 118 

lone  compost, 117 

lone  soup, 118 

Canada  wood  ashes, 106 

Chicago  gluten  meal, 38 

ompound  fertilizers, 116,116 

k>nnecticut  tobacco  stems, 101 

om  and  cob  after  treatment  in  silo, 66 

am  and  cob  before  treatment  in  silo, 66 

om-cpbmeal, 41 

9m  ensilage 20,  63 

jm  fodder, 19 

)m  meal, 20 

>m  fodder  from  fertilized  plats, 69 

am  refdse  from  starch  factory, 42 

)tton-seed  bull  ashes, 108,  109 

amaged  cotton-seed  meal, 104 

Issolred  boneblack, 114 

sable  manure  salt, HI 

ried  blood, 118 

riedfish, 112 

nglishhajr, 81 

isilage  of  apple  pomace, 67 

«d-staff!B  with  reference  to  flBrtilizing  ingredients,      ....  45 

liilizing  ingredients  in  com  cobs, 47 

'*               *'          •*  com  meal, 47 

**               *'          *'  globe  mangold, 48 

•*               **          *«  Vilmorin  sugar  beet, 48 
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Analysis  of  fish  and  potash, 

"       "  fish  waste, 

"       "  flamingo  gaano» 

*<  fodder,  explanation  of, 

'*       '*  fresh  hen  manure, 

"       ••  German  high  grade  snperphonphafr, 

"       "  glaoose  refbse,        .    ' 

"       *'  glaten  meal, 

"       "  ground  bone, 

*'       '*  hard  pine  wood  ashes, 

"       •*  Harana  tottacco  stents, 

*'        **  bajrofoats, 

•»       •*  ben  manure,  dry, 

'«       "  high  grade  superphosphate, 

«*       «  hoipiny  meal, 

*'       •*  bop  refuse, 

"       '*  Lane's  improved  sugar  beet, 

"       **  maple  sugar  sap, 

"       "  material  fed  during  experiment  with  milch  cows, 

"       "  muriate  of  potash, 

**       "  Peruvian  guano, 

**       "  potatoes, 

"       "  provender, 

**       "  Rhode  Island  greening, 

*•       "  rotten  brewers*  grains 

*•       "  rowen  after  treatment  in  silo,        .       .       .       . 

"       "  rowen  dried  in  field,        ...... 

"       "  rye  bran, 

<•       •<  self-husking  com, 

*'       "  serradella,  in  bloom, 

"       "  serradella,  fully  mariire<1 

"       "  steamed  bones, 

"       **  sulphate  of  potash, 

"       "  sweet  apples, 

"       *♦  sweet  apple  pomace, 

"       "  the  "  concentrated  feed," 

'*       **  vetch,  collected  when  in  bloom,     .       .       .       . 

«       «  vetch,  fully  matured, 

•*        "  waste  hemlock  tan  bnrk  nsbcs,       .        .        .        . 

"       "  well  waters, 

"       "  wheat  bran, 

••       **  wheat  meal, 

♦*       •*  wheat  middlings, 

"       **  wood  ashes, 

**       "  yellow  sweet  com, 

Apples,  analyses  of, 

"      pomace, 

Argument  in  favor  of  the  silo, 

Ashes,  analyses  of, 

Ashes  of  chestnut  railroad-ties, 

"  •  "  cotton-seed  hulls, 

Average  composition  of  barnyard  manure,       .       .       .       . 

**      precipitation  for  48  years, 

**       temperatures  for  48  years, 

Baldwin  apple, 

Barnyard  manure,  average  composition  of,      .       .       ,        . 
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MASSACHUSETTS    STATE 

ICULTURAL  EXPERIMENT  STATION, 

AMHERST,  MASS. 


BOARD    OF    CONTROL,    18  8  7. 
His  Excellency  OLIVER  AMES. 

Gcfi^emor  of  the  CammontoetUthf  President  ex  officio, 

NDE, Athol. 

Babbus, Goshen. 

Appointed  hy  the  State  Board  of  AgricuUtire, 

ASE, Marblehead. 

SMOND, .  Northampton. 

iedhythe  Board  of  Trustees  of  the  Massachusetts  Agrumltural  College, 

ETLETON, Boston. 

^pointed  hy  the  Massachitsetts  Society  for  Promoting  Agriculture. 

OODELL, Amherst. 

President  of  the  Massttchusetts  Agricultural  College, 


ERS  APPOINTED  BY  THE  BOARD  OF  CONTROL. 

• 

Jabbus,  Secretary  of  the  Board,   ....  Goshen. 
NDE,  Treasurer  of  the  Board,        ....  Athol. 
>ESSMANN,  Ph.  D.,  Director  and  Chemist,      .        .  Amherst. 

Assistants. 

HEELEB,  B.  S.,* 
LLEN,  B.  S.,        . 
[ELP8,  B.  S.,t      . 
EAT^  A.  B., 
JNT,  B.  S., 
lBPENTEB,  B.  S., 
[OBSE,  B.  S.,       . 
ALDWELL,  B.  S., 

Ventzell, 

General  and  Analytical  Chemistry, 
it                  ((                   (t 

U                                  it                                  (( 
U                                   ii                                    ii 
It                                     41                                     it 
II                                     (1                                     ii 
il                                     U                                     M 

Field  Experiments  and  Stock-feeding, 
Farmer, 

-rt 

* 

•  Left  July  1, 1887. 

t  Left  April  1,  1887. 
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BocTON,  Jan.  11,  1888. 
lorable  the  Oovemor  and  Council,  8taie  of  Massachusetts, 

ordiince  with  the  law  of  the  State,  I  have  the  honor 
it  the  Fifth  Annual  Report  of  the  Board  of  Control 
tate  Agricultural  Experiment  Station. 

ALVAN  BARRUS, 

Secretary, 


Digitized  by 


Google 


^ 


Digitized  by 


Google 


FIFTH   AINWUAL,   EEPOET 


CTOR  OF  THE  STATE  AGRICULTUEAL  EXPERI- 
MENT STATION  AT  AMHERST,  MASS. 


m 


Eonorable  Board  of  Control 

^tlemen: — The  advantages  expected  from  a  better 
in  the  chemical  laboratory,  the  feeding  department 
le  field  have  been  fairly  realized  during  the  past  year, 
examinations  carried  on  in  the  laboratory  have  been 
varied  and  more  nuuierons ;  the  feeding  experiments 
received  deservedly  an  increased  attention ;  and  the 
ment  of  fields  for  definite  lines  of  investigation  has 
advanced   wherever  circumstances   have  advised  that 

)  laboratory  building  is  in  a  good  state  of  repair.  The 
r  of  new  apparatus  has  been  regulated  by  the  means 
disposal  for  that  purpose.  Much  has  been  accom- 
d  in  that  way ;  more  still  remains  to  be  done  to  meet 
instant  demands,  arising  partly  from  an  unavoidable 
iction  of  apparatus  and  partly  from  new  inquiries  into 
intricate  subjects  of  animal  and  vegetable  economy. 
I  stalls  lately  built  for  a  better  accommodation  of 
I,  cattle  and  swine  have  been  completed  according  to 
18.  Ample  provisions  have  been  made  to  supply  them 
ot  and  cold  water  when  needed.  A  new  milk-setting 
and  an  ice-house  have  just  been  finished  to  complete 
tfit  for  observations  concerning  the  products  of  the 
Some  additional  plain  structures  will  bo  needed  be- 
ing, to  provide  rooms  for  experiments  with  sheep  and 
ig  cattle. 
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The  barn  nmi  adjoining  sheds  are  well  preserve 
parts  of  them  have  been  transformed  into  a  balanc 
feed  room,  a  seed  rooai^  a  tool  room  and  work&ho 
office,  a!?i(Ie  from  som<3  root  pita  and  silo^. 

The  dweUing-house  of  the  farmer  la,  as  far  it 
stances  pt^rmit,  in  a  satisfactory  condition.  The  bni 
8o<«n  tiet^l,  however,  in  common  with  ^ome  of  the  i 
buildings,  a  new  coat  of  patnt. 

The  work  in  the  field  has  been  greatly  laereased, 
quence  of  the  recent  addition  of  an  urea  of  thirt; 
land.     The^c  hnuh  arc  located  on  the  east  side  of 
way,  and  consist  of  ten  acres  of  wood  land  and 
Herein  of  Tiorn-oiit  grass  land*     Twelve  acres  of 
which  had  been  ntidcrd rained,  graded    anil  plongl 
the  preceding  year,  were  ntiliz(*d  during  the  past 
the  raising  of  potatoes,  corn,  horse  bean,  squashes 
barley.     Sloi^t    of  the  crops  succeeded  fairly,  wli 
gnffcred  seriously  from  frequent   and  heavy  rainfu 
the  months   of  July  and  August*     The   lower  pi 
portiim    of  the  lands,   about  four   acres  in   size, 
seeded    down  into    a  permanent  meadow.     The    \ 
will  in^  a^rain  jdanted  with  some  general  farm  croj 
vute  it,  by    <b*ill  cultivation,  for   future   experlme 
romaining  eight  acres  of  i^ld  grass  land  have  heeii  e 
underdraineii  during  the  latter  part  of  the  antnmti 
eequetitly    plorighcd.     These    lands  are  designed 
nUimately  in  part  for   the  cultivation  of  general  i 
and  f<jr  a  fruit  orchard  for  experimental  purposi*s. 

The  lands  located  on  the  west  side  of  the  high 
been  resiirvcycnl,  and  the  outlines  of  each  cxperim 
marked  by  painted  gas  pipes  ;  the  latter  are  bunet 
m  the  sol],  to  prevent  the  shifting  of  the  markers  an 
the  fanner  as  future  guides  in  ploughing,  etc*  ' 
area  of  ploughed  hmd  is  divided  into  four  distl 
named  A,  B,  C,  P,  of  which  there  is  a  complete 
their  past  history. 

The  experimental  work  carried  on  in  the  barn 
and  the  bdioratory  of  the  Station  during  the  pa 
described  in  the  subseqaent  pages  under  the 
headings : — 
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Experiments  with  milch  cows ;  English  hay,  com  fodder,  fodder 

lUage,  roots,  etc. 

ilxperiments  with  milch  cows ;  with   green  fodder,  vetch  and 

ithem  cow  pea,  serradella,  etc. 

Experiments  with  pigs ;  with  skim-milk,  com  meal,  gluten  meal, 

at  bran. 

>n  fodder  supply  and  analyses  of  fodder  articles. 

•"odder  com  raised  with  single  articles  of  plant  food. 

•"odder  crops  raised  with  and  without  complete  manure. 

•Experiments  with  wheat,  vetch  and  oats,  serradella,  and  Southern 

!Exx)eriments  with  potatoes,  roots,  and  miscellaneous  crops. 

Suggestions  upon  planting  trees  and  small  fruits,  by  Prof.  S.  T 

I. 

^'ertilizer  and  fertilizer  analyses ;  miscellaneous  analyses. 

rVell-water  analyses. 

]!ompilation  of  analyses  of  fodder  articles  with  reference  to  food 

^Compilation  of  analyses  of  fodder  articles  with  reference  to 

g  ingredients. 

Ampliation  of  analyses  of  agricultural  chemicals  and  refuse 

s  used  for  fertilizing  purposes. 

deteorological  observations. 

1  the  previous  enumeration  of  subjects  reported  on, 
be  noticed  that  some  of  them  are  reports  of  progress, 
ng  questions  for  one  or  two  years  already  under  in- 
tion ;  while  others  are  new  additions  to  the  work 
d. 

feature  in  the  communications  on  experimental  work 
latural  when  remembering  that  one  year's  observation 
work  does  only  in  exceptional  cases  entitle  to  a  final 
ion. 

)  compilations  of  our  previous  analyses  of  fodder 
,  agricultural  chemicals  and  refuse  material  from 
branches  of  industry  have  been  added  for  the  pur- 
placing  permanently  on  record  for  reference  certain 
onceming  these  materials.  These  abstracts  cannot 
se  but  prove  acceptable  to  the  farmers  of  the  State. 
^bular  statement  of  the  extremes  of  temperature  at 
t,  Mass.,  from  the  year  1836  to  1888,  has  been  pre- 
b  the  special  request  of  the  U.  S.  Forestry  depart- 

periodical  publications  of  the  Station  have  been  as 
IS  as  in  previous  years.     The  interest  in  the  bulletins 
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and  annual   reports  has  been   steadily  growing 
past  year.     The  number  of  bulletins  printed  has  1 
from  5,000  in  1886  to  6,000  in  1887,  and  will  be  ii 
7,000  early  in  the  coming  season. 

It  gives  me  particular  pleasure  to  bear  testim< 
satisfactory  support  I  have  had  from  all  parties  euj 
me  in  the  work  of  the  Station. 

In  conclusion  permit  me  to  thank  you  very  si 
the  liberal  support  I  have  enjoyed  in  performing 
assigned  to  me. 

Yours  very  respectfully, 


ikfi 


c.  A.  goessma: 

Director  of  the  Stale  AqricuUurdl  Esq>erinu 
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ON  FEEDING  EXPERIMENTS. 


Feeding  Experiments  with  Milch  Cows ;  English  Hay,  Corn  Fod- 
*odder  Com,  Ensilage,  Roots,  etc. 

Feeding  Experiments  with  Milch  Cows;  with  Green  Fodder, 
i  and  Oats,  Southern  Cow  Pea,  Serradella,  etc. 

.  Feeding  Experiments  with  Pigs ;  Skim-milk,  Com  Meal,  Gluten 
and  Wheat  Bran. 

I.  Feeding  Experiments  with  Milch  Cows. 
le  feeding  experiments  with  milch  cows  reported  within 
^  subsequent  pages  are  essentially  a  continuation  of 
I  described  in  the  fourth  annual  report  of  the  Station 
6-1887).  To  compare  the  feeding  effect  of  dried  fod- 
om,  corn  fodder  (stover),  and  com  ensilage  as  a  sub- 
:e,  in  whole  or  in  part,  for  English  hay,  and  that  of  corn 
ige  as  compared  with  that  of  roots,  under  otherwise 
tsponding  circumstances,  has  been  the  principal  object 
r  work  on  both  occasions. 

le  same  fodder  articles  have  been  used  in  both  trials, 
the  exception  that  in  the  experiments  discussed  below 
is  have  been  taken  instead  of  sugar  beets,  which  were 

in  the  preceding  year.  Aside  from  this  temporary 
fication  in  the  diet,  a  comparatively  new  fodder  article, 
[luten  meal,  has  been  added  as  a  temporary  ingredient 
le  daily  fodder  ration.  This  particular  change  in  the 
)osition  of  the  feed  used  was  made  for  the  purpose  of 
ring,  whenever  desired,  a  closer  numerical  relation  be- 
n  the  digestible  nitrogenous  and  non-nitrogenous  or- 
^  constituents  of  the  food  consumed  as  compared  with 
which  served  in  our  previous  experiments.     The  gluten 

was  chosen  from  among  the  various  concentrated  com-* 
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mercial  feed-stufis  om  account  of  its  close  relatio 
of  which  it  constitutes  a  part,  and  its  higher  ni 
character  when  compared  with  that  of  the  com  me 
wheat  bran  (shorts) . 

Three  cows,  mixed  breed,  from  five  to  six  years 
selected  for  our  work.  They  were  practically  in 
milking  period,  from  three  to  six  weeks  after  calvi 
beginning  of  the  trial.  The  observation  extendi 
period  of  seven  months,  —  October  1,  1886,  to 
1887. 

The  temporary  changes  in  the  diet,  wherever 
upon,  were  carried  out  gradually,  as  it  is  custom 
carefully  conducted  feeding  experiments.  At  least 
are  allowed  in  every  instance  to  pass  by,  in  case  oi 
in  the  character  of  the  feed,  before  the  daily  obsei 
the  results  appear  in  our  published  records.  ' 
which  accompany  all  detailed  reports  of  our  feedii 
ments,  past  and  present,  furnish  exact  figures  in  Jl 
tion.  This  is,  in  particular,  the  case  whenever  s 
ments  are  of  a  special  interest,  for  an  intelligent  ap 
of  the  final  conclusions  presented. 

As  our  feeding  experiments  with  milch  cows  w 
nally  undertaken  with  the  intention  of  carrying  < 
tematic  course  of  inquiry  into  the  economical  re 
the  production  of  milk  with  reference  to  the  dairy 
as  well  as  to  a  practical  general  farm  managemc 
thought  best,  for  various  reasons,  to  begin  our  i 
cows  of  moderate  milking  qualities.  The  effect  o: 
diets  on  the  quantity  and  quality  of  the  milk  pre 
well  as  their  bearing  on  the  net  cost  of  production, 
to  be  of  particular  interest  under  the  stated  circv 
A  beginning  of  our  work  at  the  lower  end  of  the  s< 
production  of  milk  offered  besides,  the  particular 
that  the  results  obtained,  by  a  careful  mode  of  ob 
might  find  a  direct  application  to  a  still  quite  numc 
of  cows  on  our  farms,  which  are  not  infrequentl; 
to  be  of  but  little  merit  from  an  economical  standpo 
our  intention  to  publish,  as  soon  as  practicable,  a 
concerning  the  annual  yield  of  milk  of  some  of  oi 
•present  on  trial,  and  also  the  net  cost  of  its  prod 
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)  the  feed  is  concerned,  to  show  more  plainly  the  annual 
;8  of  keeping  cows  of  moderate  milking  qualities, 
e  daily  diet  of  the  cows  consisted,  at  the  beginning  of 
ixperiments,  of  three  and  one-quarter  pounds  of  corn 
»  an  equal  weight  of  wheat  bran,  and  all  the  hay  they 
[  eat.  The  actual  amount  of  hay  consumed  in  each  case 
iscertained  by  daily  weighing  out  a  liberal  supply  of  it, 
leducting  subsequently  the  hay  left  over, 
e  statement  in  our  records  below  refers  to  the  average 
imption  of  hay  per  day  during  the  feeding  period, 
e  above  stated  combination  of  fodder  articles  was 
jed  as  the  basis  of  our  investigation  mainly  for  the 
n  that  it  had  been  used  with  satisfactory  results  in 
of  our  earlier  feeding  experiments,  and  not  on  the 
option  of  its  being  the  best  possible  combination  of 
ir  articles  for  milch  cows.  The  weights  of  the  animals 
taken  on  the  same  day  of  each  week  before  milking 
ceding. 

e  valuation  of  the  various  fodder  articles  consumed  is 
1  on  the  local  market  price  per  ton  in  Amherst  when  used. 

Rye  middlings,                .  $24.00. 

Dry  com  fodder  (stover) ,  5.00. 

Com  ensilage,         .        .  2.76. 

Carrots,   ....  7.00. 

e  vabie  of  a  fodder  for  dairy  purposes  may  be  stated 
two  distinctly  different  standpoints;  namely,  with  ref- 
le  to  its  influence  on  the  temporary  yield  of  milk  and 
eneral  condition  of  the  animals  which  consume  it,  and 
^rd  to  its  first  cost^  —  i.  e.,  its  physiological  and  com- 
al  value. 

e  market  value  and  the  actual  feeding  effect  of  one  and 
lame  article  do  not  necessarily  correspond  with  each 
;  in  fact,  they  rarely  coincide. 

e  market  value  may  be  stated  for  each  locality  by  one 
ite  number.  The  feeding  effect  of  one  and  the  same 
ance,  simple  or  compound,  varies  under  different  cir- 
lancesy  and  depends  in  a  controlling  degree  on  its  judi- 
use  in  compounding  diets. 

no  single  plant  or  part  of  plant  has  been  found  to  sup- 
conomically  and  eflSciently,  to  any  considerable  extent, 


English  hay. 

.      $16.00. 

neal. 

23.00. 

tbran,  . 

20.00. 

i  meal, . 

23.00. 
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the  wants  of  our  various  kinds  of  farm  stock,  it  b 
matter  of  first  importance  to  learn  how  to  supple 
leading  farm  crops  to  meet  the  divers  wants  of  ei 
To  secure  the  highest  feeding  value  of  each  article 
is  most  desirable  in  the  interest  of  good  economy, 
cious  selection  of  ingredients  for  a  suitable  uiid  refti 
diet  for  our  dairy  stock  obliges  us,  therefore,  to 
value  of  the  fodder  articles  at  our  disposal  from  be 
points. 

The  chemical  analyses  of  the  various  arttclas  u^ 
combination  of  fodder  in  our  case  are  stated  in  g 
ceeding  pages  to  show  their  character  and  their  i 
quality.  To  ascertain  the  chemical  composition  of 
ration,  in  connection  with  an  otherwise  carefully 
feeding  experiment,  enables  us  to  recognize  with  i 
tainty  the  causes  of  the  varying  feeding  cffocta  of 
the  same  fodder  article  when  fed  in  different  comi 
It  furnishes,  also,  a  most  valuable  guide  in  the  »el 
suitable  commercial  feed  stuffs  from  known  sources  t 
ment  economically  our  home-raised  fodder  crops. 
experience  in  feeding  stock  has  so  far  advanced  tbal 
to  need  no  further  argument  to  accept  it  as  ii  iiiiitt< 
that  the  eflSciency  of  a  fodder  ration  in  the  dairy 
depend,  aside  from  its  general  or  special  adaptatio 
mere  presence  of  more  or  less  of  certain  prominei 
articles,  but  on  the  presence  of  a  proper  quanli 
certain  relative  proportion  of  certain  prominent  coi 
of  plants,  which  are  known  to  be  essential  for  a  £ 
support  of  life  and  of  the  special  functions  of  the  d; 

Investigations  into  the  relations  which  the  variou 
nent  constituents  of  plants  bear  to  the  support  c 
life  have  rendered  it  advisable  to  classify  them»  to 
nection,  into  three  groups,  —  mineral  constituents^  ai 
enous  and  non-nitrogenous  organic  constituents.  Fc 
regarding  this  matter  I  have  to  refer  to  previous  pul 
of  the  Station.  (See  Fourth  Annual  Report*  pages 
Numerous  and  extensive  practical  feeding  experim 
most  of  our  prominent  fodder  articles  in  various  cc 
and  with  all  kinds  of  farm  live  stock,  have  introi 
practice  of  reporting,  in  connection  with  the  analysi 
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t,  also,  the  result  of  careful  feeding  experiments,  as 
the  various  fodder  articles  have  proved  digestible,  and 
bus  qualified  for  the  support  of  the  life  and  the  func- 
>f  the  particular  kind  of  animal  on  trial.  In  stating 
ount  of  the  digestible  portion  of  the  fodder  consumed 
^ding  experiment,  it  has  proved  useful,  for  comparing 
it  fodder  rations,  etc.,  to  make  known  by  a  distinct 

the  relative  proportion  which  has  been  noticed  to 
etween  the  amount  of  its  digestible  nitrogenous  and 
Lrogenous  organic  constituents.  This  relation  is  ex- 
i  by  the  name  of  •*  Nutritive  Ratio. **    An  examination 

subsequent  short  description  of  our  feeding  experi- 
will  show,  for  instance,  that  the  com  meal  fed  con- 
one  part  of  digestible  nitrogenous  to  8.76  parts  of 
ble  non-nitrogenous  organic  matter,  making  the  cus- 
'  allowance  for  the  higher  physiological  value  of  the 
compared  with  that  of  starch,  sugar,  etc.  (2.5  times 
).  The  "Nutritive  Ratios"  of  the  articles  of  feed 
led  are  subsequently  stated,  as  follows :  — 

3al,.       .       . 
)ran, 
neal, 
Idlings,  . 

results  of  our  own  analyses  of  these  fodder  articles 
'e  turned  to  account  for  the  calculation  of  the  above 
•*  Nutritive  Ratios." 

IS  been  noticed  that,  as  a  general  rule,  growing  ani- 
nd  milch  cows  require  a  richer  food,  i.  e.,  a  closer 
d    of    digestible    nitrogenous     and    non-nitrogenous 

>  constituents  in  their  feed,  to  do  their  best,  than  full- 
animals    and  moderately   worked   horses  or  oxen. 

n  investigators  recommend  a  combination  of  fodder 
I,  in  other  respects  suitable,  which  contains  one  part 
istible  nitrogenous  organic  constituents  to  5.4  parts  of 
ble  non-nitrogenous  constituents, 
n  the  description  of  our  earlier  feeding  experiments 
lilch  cows  (see  Fourth  Annual  Report,  page  11),  it 

>  observed,  that  the  relations  of  the  digestible  nitroge- 
id  non-nitrogenous  organic  constituents  in  the  different 
lations  of  fodder  articles  which  constituted,  during  the 


1: 

;  8.76. 

English  hay. 

1 :  9.5. 

1; 

;  3.47. 

Dry  com  fodder,  . 

1 :  9.3. 

1: 

:  2.67. 

Com  ensilage, 

.      1 :  11.9. 

1: 

:  7.28. 

Carrots, 

.      1:9.24. 
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various  feeding  periods,  the  daily  diet  of  the  cow 
that  occasion  from  1 :  6.7  to  1 :  10.17.  The  clc 
was  obtained  by  feeding  on  an  average,  daily,  — 


3J  lbs.  of  wheat  bran, 

16  lbs.  of  hay, 

40  lbs.  of  Lane's  sugar  beet, 


,! 


Nutritive  ratio,  1 


And  the  wider  ratio  by  feeding  daily  on  an  avera 


3 1  lbs.  of  com  meal, 

5  lbs.  of  hay, 

41}  lbs.  of  corn  ensilage, 


.1 


Nutritive  ratio,  1 


(See  Daisy.)  During  our  more  recent  feed 
ments  described  below,  on  the  whole,  closer  r< 
adopted  than  before.  The  relations  between  the 
stated  important  groups  of  fodder  constituents 
1:  5.9  to  1:  7.9;  they  are  also  more  uniform 
various  feeding  periods.  The  closer  relation  is  < 
feeding  daily  on  an  average,  — 


3  J  lbs.  of  com  meal,* 
3\  lbs.  of  wheat  bran,* 
3^  lbs.  of  gluten  meal, 
10  lbs.  of  hay, 
35  lbs.  of  caiTots, 


Nutritive  ratio,  1 :  5 


and  the  wider  ratio  by  feeding  daily  on  an  averag 

a,   >•   Nutritive  ratio,  1:7. 


3}  lbs.  of  com  meal, 
3  j  lbs.  of  wheat  bran, 
25  lbs.  of  hay. 


( See  Dora. )  The  entire  recent  feeding  experii 
subdivided  into  eight  distinctly  different  feeding  j 
same  number  as  on  the  preceding  occasion,  fo 
length  of  time,  —  seven  months. 

The  dry  corn  fodder,  the  ensilage  and  the  root 
before  being  offered  as  feed.  The  exact  amount 
of  each  fodder  article  was  ascertained  by  taking  th 
before  feeding  and  deducting  the  amount  left,  if  a 
and  roots  were  usually  fed  during  milking,  and 
fodder  between  times. 

*  3|  lbs.  of  wheat  bran  is  equal  to  fonr  qaarts ;  and  3^  lbs.  of  ooti 
to  two  quarts. 
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eful  examination  of  our  subsequently  tabulated  foed- 

rds  of  each  cow  (Susie,  Meg  and  Dora),  leads  appar- 

th  much  propriety,  among  others,  to  the  following 

ons:  — 

utritive  value  of  our  dry  com  fodder  compares  well 

t  of  an  average  quality  of  English  hay ;  the  same 

said  of  good  corn  ensilage  in  place  of  from  one-half 

liirds  of  the  customary  amount  of  hay. 

utritive  value  of  our  dry  corn  fodder  (stover)  and  of 

com  ensilage,  taking  into  consideration  pound  for 
f  the  dry  vegetable  matter  they  contain,  has  proved 
ise  fully  equal,  if  not  superior,  to  that  of  the  average 
hay. 

utritive  feeding  value  of  carrots,  taking  into  consid- 
X)und  for  pound  of  the  dry  matter  they  contain,  ex- 
at  of  the  com  ensilage  as  an  ingredient  of  the  daily 

place  of  a  part  (one-half)  of  the  hay  fed.  The 
ons  thus  far  stated  are  in  full  agreement  with  those 
out  in  our  earlier  experiments, 
ifluence  of  the  various  diets  used,  on  the  quality  of 
:,  seems  to  depend  in  a  controlling  degree  on  the 
clonal  characteristics  of  the  animal  on  trial.  The 
not  unfrequently  in  our  case  the  reverse  in  different 
depending  on  the  same  diet, 
ield  of  the  milk  decreased,  although  at  a  different 

the  case  of  different  animals  as  time  advanced, 
inkage  in  the  daily  yield  of  milk  amounted,  at  the 
le  entire  experiment,  to  from  3.2  quarts  to  4.9  quarts 
f  different  cows.  The  gradual  decline  in  the  entire 
ord  of  every  cow  is  only  once  broken  ;  namely,  dur- 
sixth  feeding  period,  Feb.  7th  to  Feb.  21st,  when 
1  of  milk  shows  an  increase  of  from  .7  to  1.9  quarts 
,  as  compared  with  that  of  the  preceding  period, 
nge  for  the  better  was  noticed  when  ten  pounds  of 
thirty-four  pounds  of  carrots  were  used,  under  other- 
Tesponding  circumstances,  as  a  substitute  for  five 
)f  hay  and  twenty-nine  pounds  of  corn  ensilage  ;  the 
of  dry  vegetable  matter  contained  in  the  hay  fed 
>ts  and  in  the  hay  fed  with  corn  ensilage  was  prac- 
e  same  in  both  instances.     The  feed  of  the  sixth 
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feeding  period,  contaioing  carrots  as  an  ingrediei 
most  nutritive  and  also  the  most  expensive. 

The  total  cost  of  the  feed  consumed  for  the  p 
milk  is  lowest  wherever  com  fodder  or  com  e 
replaced,  in  the  whole  or  in  part,  English  hay, 
wise  corresponding  circumstances. 

The  net  cost  of  feed  consumed  for  the  prodi 
quart  of  milk,  during  the  various  feeding  perio 
widely  as  from  .34  cents  to  1.6  cents  in  case 
cow.  The  net  cost  of  the  feed  is  obtained  by  ( 
per  cent,  of  the  value  of  the  fertilizing  co 
contains. 

The  manurial  value  of  the  feed  consumed  di 
tire  feeding  experiment,  deducting  20  per  c 
amount  of  fertilizing  constituents  lost  in  the  p 
milk,  is,  at  current  market  rates,  in  every  instam 
equal  to  one-third  of  the  original  cost  of  the  fee 

Two  cows  gained  from  60  to  66  pounds  in 
during  the  trial ;  and  one — the  best  milker,  Don 
tically  her  own  from  beginning  to  end. 

For  further  details  see  the  following  pagei 
misconstruction  regarding  the  statement  of  net 
used  in  our  description,  I  state  once  more  thai 
include  expenses  for  labor,  housing,  interest  on 
etc.,  but  means  merely  net  cost  of  feed  after  d 
per  cent,  of  its  manurial  value. 
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Net  Cost  of  Feed  for  each  Goto  during  succeeding 
Periods. 


AIODS. 

1 

ToUl  Coat  of  Feed 
Conaumed  dnrttig 
Period.                  1 

Ill 

Mannrial  Valne  of 
the  reed  after  de- 
ductlnff  the  SO  per 
cent  taken  by  the 

Milk. 

Net  Cort  of  Feed  for 
the  Prodactlon  of 
Milk    dorinc  thei 
Period.                   1 

1 

IP 

pi 

Centa. 

Lbf. 

5,    . 

$6  41 

$2  72 

$2  18 
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1.24 
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6  43 
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2  06 

3  99 
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4  00 

1  92 
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896 

4  04 
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2  50 

1.18 
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'» 

3  84 

1  85 

1  48 

2  36 

.94 

876 

», 

2  18 

92 

74 

1  44 

1.53 

883 

2  18 

92 

74 

1  44 

1.40 

1,056 

» 

2  18 

92 

74 

1  44 

1.24 

884 

>, 

1  36 

1  00 

80 

56 

.43 

876 

1  25 

89 

71 

54 

.41 

1,020 

■» 

1  81 

96 

78 

53 

.34 

844 

u 

2  66 

1  48 

1  18 

1  48 

.97 

905 

2  61 

1  39 

1  11 

1  41 

.98 

1,070 

3 

2  58 

1  43 

1  14 

1  44 

.80 

860 

y 

4  58 

1  67 

1  34 

3  24 

1.67 

921 

458 

1  67 

1  34 

3  24 

1.96 

1,096 

1 

4  58 

1  67 

1  34 

3  24 

1.60 

862 

« 

4  38 

2  09 

1  67 

2  71 

1.43 

967 

4  38 

2  09 

1  67 

2  71 

1.47 
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» 

4  38 

2  09 

1  67 

2  71 

1.80 

831 

« 

3  84 

2  27 

1  82 

2  02 

1.13 
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3  84 

2  27 
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1,170 
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2  27 

1  82 

2  02 
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Summary, 

Susie. 
Total  amount  of  milk  produced  during  above  records. 
Total  cost  of  feed  [)er  quart  of  milk  produced,     . 
Manurial  value  left  behind  per  quart  of  milk  produced. 
Net  cost  per  quart  of  milk  produced,     .... 

Meg. 
Total  amount  of  milk  produced  during  above  records, . 
Total  cost  of  feed  per  quart  of  milk  produced, 
Manurial  value  left  behind  per  quart  of  milk  produced. 
Net  cost  per  quart  of  milk  produced,     .... 

Dora.. 
Total  amount  of  milk  produced  during  above  records, . 
Total  cost  of  feed  per  quart  of  milk  produced, 
Manurial  value  left  behind  per  quart  of  milk  produced. 
Net  cost  per  quart  of  milk  produced,     .... 


Manurial  Value  of  Feed. 
Susie. 


FEEDING  PERIODS. 

If 

ill 

Value  of  Fertilising 
Conatituents  con- 
tained In  the  Feed. 

u 

pi 

1886. 

1.  Oct.     1  to  25,      . 

2.  Nov.    1  to  16,      . 

3.  Dec.    6  to  13, .     . 

4.  Dec.  21  to  31,      . 

1887, 

5.  Jan.  18  to  31, 

6.  Feb.    7  to  21,      . 

7.  Mar.   9  to  25,      . 

8.  Apr.    6  to  24,      . 

$6  41 
4  00 
2  18 

1  36 

2  66 
4  58 
4  38 

3  84 

92  72 

1  92 

92 

1  00 

1  48 

1  67 

2  09 
2  27 

»2  18 

1  54 

74 

80 

1  18 
1  34 
1  67 
1  82 

$4  23 

2  46 
1  44 

56 

1  48 

3  24 

2  71 
2  02 

Total, 

$29  41 

$14  07 

$11  27 

$18  14 
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Meo. 


11^ 
11^ 


III 


=  5 


S  s  e 

153 


III 
|5a 


l|2 


II 


»6  43 
4  04 
2  18 

1  25 

2  51 
4  58 
4  38 

3  84 


$29  21 


$2  72 

1  92 

92 

89 

1  39 

1  67 

2  09 
2  27 


$2  18 

1  54 

74 

71 

1  11 
1  34 
1  67 
1  82 


$4  25 

2  50 
1  44 

54 

1  41 

3  24 

2  71 
2  02 


Cents. 
1.22 

1.18 

1.40 

,41 

.98 
1.96 
1.47 

.99 


$13  87 


$11  11 


$18  11 


1,030 
1,055 
1,056 
1,020 

1,070 
1,096 
1,101 
1,170 


Dora. 


18M. 

Cents. 

Lbs. 

1  to  25.   . 

$6  05 

$2  58 

$2  06 

$3  99 

.98 

860 

1  to  16,   . 

3  84 

1  85 

1  48 

2  36 

.94 

876 

6  to  13,   . 

2  18 

92 

74 

1  44 

1.24 

884 

21  to  31,   . 

1  31 

96 

78 

53 

.34 

844 

1S87. 

18  to  31,   . 

2  58 

1  43 

1  14 

1  44 

.80 

860 

7  to  21,   . 

4  58 

1  67 

1  34 

3  24 

l.GO 

852 

9  to  25,   . 

4  38 

2  09 

1  67 

2  71 

1.30 

831 

6  to  24,   . 

3  84 

2  27 

1  82 

2  02 

.91 

885 

tal,   .   . 

$28  76 

$13  77 

$11  03 

$17  73 
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VoIitOfion  of  Essential  Fertilizing  Constiin^nts  cont 
various  Articles  of  Fodder  Used. 

Nitrogen,  17  cents  per  pound;   Fhosphorie  acid,  6  cent 

oxide,  4\  cents. 

{Per  cetd.) 
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$5  £»3 

•lOS 

Analj/ses  of  Milk. 
{Ptr  cent^ 


it 
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HAY. 

[From  Experiment  Station.] 
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1  *>- 
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III 
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Ponnda  D 
2,000  Um. 

5 
3 

9 

at  100°  C,     . 

8.30 

166.00 

jr,. 

91.70 

1,834.00 

^ 

_ 

100.00 

2,000.00 

s  of  Dry  Matter, 

1,  . 

6.12 

122.40 

_ 

— 

*^ 

Ixilose,  . 

30.19 

603.80 

350.20 

68 

►  <3> 

♦,    .     •  . 

2.55 

61.00 

23.46 

46 

iH 

>tem  (Nitrogenous 

latter), 

9.75 

196.00 

111.15 

57 

genous    Extract 

. 

61.39 

102.78 

647.51 

63 

100.00 

2,000.00 

1,132.32 

- 

^ 

DRY  CORN  FODDER  (Stover). 
[From  Experiment  Station.] 


1 

3  ^ 

II 

5^ 

O    5s  § 

^1 

Vai 

t 

|| 
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3 

£ 

&< 

^ 

at  100*>  C,     . 

15.40 

308.00 
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BT,.         ... 

84.60 
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„ 

_ 
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2.000.00 

is  of  Dry  MaUer. 

1,  .        .        .        . 

4.22 

84.40 

— 

- 

•CO 

llnlose,  . 

20.93 

418.60 

301.39 

72 

r 

b,    .        .        .        . 

2.63 

62.60 

39.45 

76 

tH 

)tein  (Nitrogenous 

latter). 

9.17 

183.40 

133.88 

73 

genous   Extract 

. 

63.05 

1,261.00 

844.87 

67 

100.00 

2,000.00 

1,319.59 

- 
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CORN  ENSILAGE. 
[From  the  Silos  of  the  Experiment  Station.] 


1 

II 

H 

=M 

ill 

fi 

o 

0. 

Moisture  at  100°  C,     . 

71.60 

1,432.00 

. 

Dry  Matter,. 

28.40 

568.00 

- 

100.00 

2,000.00 

Analysis  of  Dry  Matter. 

Crude  Ash,  .... 

3.32 

66.40 

. 

"      Cellulose,  . 

18.52 

370.40 

266.69 

"      Fat,    .... 

6.07 

121.40 

91.05 

"     Protein  (Nitrogenous 

Matter), 

7.78 

155.60 

113.59 

Non-nitrogenous    Extract 

Matter,      .... 

64.31 

1,286.20 

861.75 

100.00 

2,000.00 

1,333.08 

CARROTS. 
[Raised  at  the  Experiment  Station, 


1886.] 


i 

5  ^ 
Jl 

II 

t  § 

lU 

1:i 

P 

|il 

Poandi 
2,000 

Moisture  at  100°  C,     . 

90.02 

1,800.40 

. 

Dry  Matter, . 

9.98 

199.60 

- 

100.00 

2,000.00 

- 

Analysis  of  Dry  Matter, 
Crude  Ash,  .... 

11.21 

224.20 

. 

"     Cellulose,  . 

10.76 

215.20 

215.20 

**     Fat,    . 

1.89 

37.80 

87.80 

"     Protein  (Nitrogenous 

Matter), 

8.90 

178.00 

178.00 

Non-nitrogenous   Extract 

Matter,      .... 

67.24 

1,344.80 

1,344.80 

100.00 

2,000.00 

1,775.80 
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average  amount  of  dry  matter  in  well  grown  carrots 
illy  stated  (E.  Wolff)  to  be  15  per  cent,  of  the  weight 

fresh  root ;  in  our  case  it  varied  from  9  to  12  per 
according  to  the  size  of  the  root  tested.  Large  speci- 
>f  roots  contain  frequently  a  smaller  amount  of  dry 
ble  matter  than  smaller  ones  equally  matured.  Cul- 
n,  manuring,  season  and  time  of  seeding,  aside  from 

of  the  soil,  affect  seriously  the  general  character  of 
it  crops.  In  our  case,  soil  and  state  of  fertilization 
'avorable,  —  frequent  rajns  towards  the  close  of  the 
jr  season  had  favored  apparently  in  an  exceptional 
i  the  growth  of  the  leaves  at  the  expense  of  a  timely 
ng  of  the  roots. 

lysis  of  Carrots  with  reference  to  Fertilizing  Constituents. 

Percent. 

eat  100°  C, ,   .        .        .  90.02 

►xide, 0.01 

oric  acid  (6  cents  per  pound), 0.10 

ium  oxide, 0.02 

1  oxide, 0.07 

im  oxide  (4 J  cents  per  pound), 0.54 

oxide, 0.11 

n  (17  cents  per  pound), 0.14 

le  matter, 0.01 

on  per  2,000  pounds,        .       * f  1  06 
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CORN  MEAL. 

[Amberst,  Musi,] 


Moisture  at  lOQF  r 
Dry  JVJatter,  , 


Anab/^i»  of  Dry  Matter. 
Cnicie  Ash,  .        f 

"    Fat,  .     .     ;     ; 

*'     Protein  f  Nitrogenotas 
lilafter,  , 
Non-^nitrogcDous  Extract 
Matter,     . 


255.10 

1,7  AIM 


V^M 


3L20 
5,1.20 
85.40 


ia09 
64.90 


t28.60  J    '  104.31 
l,mim  I  1,505-50 


3^ 


WHEAT  BRAir. 


Moisture  at  100*  C. 
Dry  Matter, , 


^^o/v^w  9/  ZIry  Matter. 
Crude  Ash,  , 
"      CelliiJoae,  . 

**  Fat,  .    .    ;    ; 

Protein  (Nitr^j^enous 
Matter,  , 
Kon*njtro^€>Dous  Extract 
Matter, 


217.41) 

I J  mm 


^m^m 


IIR.OO 
S«*f^  I       70.40 
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RYE  BRAN  (Middlings). 

[Amberst  Mills.] 
4.63  per  cent,  passed  through  Mesh  144  to  square  inch. 


• 

7    ^ 

a  '3 

ti. 

1 

|il 

Poanda  D 
ble  In  a 
2,000  Ibi 

1 

?4 

at  100°  C,     . 

12.54 

250.80 

«r,. 

87.46 

1,749.20 

- 

100.00 

2,000.00 

- 

- 

is  of  Dry  Matter. 

ih 

4.02 

80.40 

— 

- 

Uulose,  . 

3.70 

74.00 

6.66 

9.0 

►  l>I 

it,    ...        . 

6.61 

112.20 

64.52 

67.5 

r^ 

otein  (Nitrogenous 

Matter), 

13.15 

263.00 

173.58 

66.0 

jgenous   Extract 

,     •        .        .        . 

73.52 

1,470.40 

1,095.45 

74.5 

100.00 

2,000.00 

1,340.21 

- 

. 

lysis  of  Bye  Bran  with  Beference  to  Fertilizing  Constituents. 

indred  parts  of  air-dried  Bran  contained :  — 

Percent 

atlOO^^C, 12.54 

ric  acid  (6  cents  per  pound), 1.26 

im  oxide, 0.32 

oxide, 0.09 

dde, 0.02 

n  oxide,  (4 J  cents  per  pound), 0.81 

)xide, 0.03 

i  (17  cents  per  pound), 1.84 

3  matter, 0.17 

Q  per  2,000  pounds, |8  46 
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CHICAGO    GLUTEN    MEAL. 
96.81  per  c€7U.  passed  through  Mesh  144  to  sqi 


1^ 

uonts  (In 
n  a  ton  of 
bs. 

;3  ® 

5  «  ^ 

g  ii 

S  ^  s 

■5  a  \ 

ll 

1  jS  § 

§  I 

^ 

Cn 

Moisture  at  100°  C,     . 

8.83 

176.60 

Dry  Matter, .... 

91.17 

1,823,40 

- 

100.00 

2,000.00 

- 

Analysis  of  Dry  Matter, 

Crude  Ash,  .... 

0.73 

14.60 

_ 

"      Cellulose,  . 

0.79 

15.80 

5.J 

"      Fat,    .... 

8.46 

169.20 

128.. 

"      Protein  (Nitrogenous 

Matter), 

31.43 

628.60 

534.J 

Non-nitrogenous  Extract 

Matter,      .... 

58.59 

1,171.80 

1,101.' 

100.00 

2,000.00 

1,769.; 

The  material  is  sold  at  Springfield,  Mass., 
ton. 

Analysis  of  Gluten  Meal  with  reference  to  Fertilizim^ 

Moisture  at  100^  C, 

Phosphoric  acid  (6  cents  per  pound),  .... 

Ferric  oxide, 

Magnesium  oxide, 

Calcium  oxide, 

Potassium  oxide  (4 J  cents  per  pound), 

Sodium  oxide, 

Nitrogen  (17  cents  per  pound), 

Valuation  per  2,000  pounds,        .  .        •        • 
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2.    Feeding  Experiments  with  Milch  Cows. 

le  experiments  were  chiefly  instituted  for  the  purpose 
mparing  the  feeding  effect  of  a  good  English  hay  with 
of  some  reputed  green  fodders.  The  green  crops  used 
lis  connection  consisted  of  a  mixed  crop  of  oats  and 
1,  of  southern  cow-pea  and  of  serradella.  Some  details 
rding  the  mode  of  cultivation  and  the  general  character 
ese  fodder  plants  will  be  found  farther  on  in  this  report, 
r  the  heading  **  Field  Experiments." 
le  feeding  of  the  various  green  fodders  began  at  the  time 
leir  blooming;  they  were  fed  in  succession  as  stated 
e,  for  they  began  to  bloom  in  the  order  mentioned, 
feeding  of  vetch  and  oats  ceased  when  the  oats  turned 
w ;  that  of  the  cow-pea  and  serradella  terminated  with 
ixhaustion  of  the  supply  from  the  first  cut. 
ie  customary  rules  for  the  management  of  feeding 
riments,  regarding  the  changes  in  feed,  etc.,  were  fol- 
d  in  the  same  manner  as  pointed  out  on  previous  occa- 


ve  cows  served  in  the  experiment.  Two  cows,  Ida  and 
ie,  were  fed  during  the  entire  trial  with  a  daily  ration, 
isting  of 

Com  Meal, 8J  pounds  (2  quarts.) 

Wheat  Bran,         .        .        .        .        3^  pounds  (4  quarts.) 
English  Hay,        ....        from  20  to  25  pounds. 

le  amount  of  hay  left  over  was  each  day  weighed  back ; 
)rinted  detailed  record  below  gives  the  average  daily 
miption  for  each  feeding  period.  Three  cows,  Eva, 
lie  and  May,  received  periodically  the  same  diet  as  the 
mentioned  two.  This  daily  diet  was  however  replaced 
ited  times  by  the  following  one : 

Com  Meal, 3J  pounds. 

Wheat  Bran, 3J  pounds. 

Knglish  Hay, 6    pounds. 

IS  much  of  either  green  vetch  and  oats  or  green  south- 
cow-pea  or  green  serradella  as  the  animals  on  trial 
d  consume. 
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The    average   of  the   daily  consumption  in  * 
period  is  stated  in  the  subsequent  record  of  the 
One-fourth   (  five  poundi* )    of  the  adopted  fii 
ration   has  been  retained  in  our  green  fodder 
puiposo  of  preventing  disorders  in  the  digestion 
quantity  of  green  fodder- 

The  green  fodder  diet  has  produced  in  two  cba 
and  serradella,  a  decided  tempoi^ry  increase  in 
of  milk  when  compared  with  the  English  hay 
substitution  of  three-fourths  of  the  full  hay  ml 
pea  and  f^erradella  has  given  also  satisfactory  re 
as  the  quality  of  the  milk,  the  net  cost  of  feed  s 
eiitl  condition  of  the  animals  on  trial  are  conc< 
serradella  leads  as  a  rule, 

The  substitution  of  hay  by  the  mixed  crop  o 
oats  has  not  sho^vu  in  some  dii'ections  as  doci 
tages.  This  circumstance  may  find  ita  explan 
future  by  the  fact  that  our  mixed  crop,  vetcli  nm 
sisted  of  one-tenth  in  dry  weight  of  vetch  to  ni 
that  of  oats ;  it  ought  to  contain  from  one  to  t 
weights.  The  vetches  rank  among  the  tetter  eh 
crop:3  furnislied  by  the  great  and  important  fam 
mi  nous  plants.  Green  vetch  when  fed  with  gi 
more  relished  by  cattle  than  when  fed  alone- 

The  co.^t  of  green  fodder  is  based  on  that  of 
per  ton,  allow ijig  two  tons  of  hay,  with  15  | 
moisture,  as  the  avemge  produce  of  English  lui 
This  mode  of  valuation  has  been  adopted  on  ace 
entire  absence  of  market  prices  as  far  as  green 
pea  and  serradella  are  concerned*  These  crops, 
rank  liigher  in  the  scale  of  an  agricultural  tb 
thfi  meadow  grass* 

Produm  Per  Acre  of  Qrmn  Crops  raiied  on  the  Siatiofi 

6.8f>  tons  of  grass  at  75  per  t'*mt.  luoistnre,  equais  2  tons  i 

moisture, 
10*89  tons  of  vcbch  and  oaf^  at  TS.iJQ  per  cent*  moi^tiirtj^  e 

at  15  per  cent*  moisture. 
!),5G  tons  of  cow  pert  at  80.62  per  cent  moLsture,  equals 

per  cent  moisture, 
J).*W  tons  of  fim-rad(?llii  at  80.14  per  cent  moisture^  equalfi 

per  cent  mDisturc, 
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Valuation  Per  Ton  of  the  Articles  of  Fodder  used. 


Iran,    . 

f21.00 

Green  Cow  Pea, 

.      f3.U 

sal,      .        .        . 

21.00 

Green  Serradella, 

8.16 

«               .               . 

15.00 

Green  Grass,     . 

4.41 

etch  and  Oats,    . 

2.75 

w  subsequent  pages  contain  a  more  detailed  statement 
actual  observations. 
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uUian  of  Essential  Fertilizing  Constituents  contained  tn  the 
various  Articles  of  Fodder  Used, 

^gen,  17  cents  per  pound;    Phosphoric  acid,  6  cents;    Potassium 
oxide,  4}  cents. 

{Per  cent,) 


i 

1 

1 

1 

^1 

|1 

o 
O 

It 

a  i 

gen,      .... 

2.80 

1.66 

1.41 

0.451 

0.274 

0.379 

[)horic  acid,  . 

2.86 

0.77 

0.41 

0.100 

0.098 

0.124 

slum  oxide, . 

1.86 

0.45 

1.84 

0.838 

0.306 

0.398 

ition  per  2,000  pounds, 

(13  51 

(6  94 

(6  84 

(2  86 

f  1  31 

fl77 

Manurial  Value  of  Feed. 
(Eva.) 


DDf  O  PERIODS. 


If 


Sll 


||3 


=  lll 


5  = 

£  eg 
Sic 

S   s   ? 


5  fl 


2?  o 
si; 


3 

U 


1887. 

le  2  to  July  7 
y  12  to  26, 
g.   Ito7, 
g.  14  to  Sept  1 
>t  6to27, 
L     3  to  25, 

Otal, 


f  7  83 
2  81 
1  52 

4  91 

5  74 
5  46 


f  28  27 


(3  64 

1  80 
71 

2  16 

3  03 
2  55 


(2  91 

1  44 

57 

1  73 

2  42 
2  04 


(4  92 

1  37 
95 
3  18 
3  32 
3  42 


Cents. 
1.17 

0.89 
1.49 
1.56 
1.57 
1.91 


f  13  89 


fll  11 


fl7  16 


Lbs. 
956.00 

922.50 

917.50 

887.50 

995.00 

957.50 
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Manurial  Value  of  Feed  —  Cootinacd. 


FEEOOIO   FEBIODS^ 


^1 

a-3 


I- 


r      £    Si 


=   £    B 


o    ^    » 

8|S 


iiif 


an? 

5ll 


I*  Jtine   2  to  July  7, 

2.  July  12  to  26, 

3.  Aug.    1  to  7, 

4.  Aug.  14  to  SepL  1 

5.  Sept   Q  to  27. 

6.  Oct.     tltoS5, 

Total,. 


r  85 
2  m 
I  54 

4  01 

5  78 
5  77 


13  65 

1  9(J 
71 

2  16 

3  05 

2  es 


t2  92 

1  57 

57 

1  73 

2  44 
2  15 


H  03 
1  42 
97 
n  18 
8  34 
3  C2 


128  84 


1 14  21 


fU  33 


f  17  4G 


(5Ut,> 


1.  JuBO  19  to  July  7 

2.  Joly  12  to  20, 

3.  Aug,    1  to  7, 

i.  Aug,  14  to  Sept  1 

5.  Sept    (>  to  27, 

6.  Oct.      5  to  26, 

Total, 


fl  12 

S  D2 
I  fi4 

4  »1 

5  70 
5  73 


$23  98 


tl  02 

1  80 
71 

2  16 

3  05 
2  6(J 


E12  39 


ft  54 

1  51 

57 

1  73 

2  44 
2  13 


19  92 


92  58 
1  41 
97 
3  18 
3  32 
3  60 


tl4  06 
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Analyses  of  MWc. 
Tjzztk. 

(Per  cent,) 


• 

Si 

«} 

S; 

«i 

a 

^ 

« 

1 

^ 

•^ 

1 

t 

i 

^ 

'♦          •          •          • 

- 

87.38 

- 

- 

86.84 

- 

85.91 

- 

12.62 

- 

- 

13.16 

- 

14.09 

Q  soHQs),  . 

- 

4.12 

- 

- 

4.20 

- 

6.25 

Ida. 


»            •            •            • 

- 

86.87 

- 

- 

86.82 

- 

87.18 

,           .          •          . 

- 

13.13 

- 

- 

13.18 

- 

12.82 

a  solids),  . 

- 

4.75 

- 

- 

4.25 

- 

4.70 

Eva. 


»            •            •            • 

- 

85.05 

85.59 

85.50 

85.77 

84.73 

83.99 

- 

14.95 

14.41 

14.50 

14.20 

15.27 

16.01 

Q  solids),  . 

- 

6.53 

6.39 

6.08 

4.76 

5.46 

5.93 

Minnie. 


,           .          •          * 

- 

87.25 

89.06 

87.97 

87.23 

87.40 

87.15 

1           •          •          • 

- 

12.75 

10.94 

12.03 

12.77 

12.00 

12.85 

1  solids),  . 

- 

4.09 

2.75 

3.35 

4.09 

3.74 

4.04 

Mat. 


»            •            •            • 

86.46 

87.00 

87.30 

88.23 

87.13 

87.35 

86.52 

. 

13.54 

13.00 

12.70 

11.77 

12.87 

12.65 

13.48 

1  solids),  . 

3.82 

3.76 

3.46 

3.13 

3.70 

3.71 

4.34 
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Analyses  of  Fodder  Articles  used  m  Ex 
VETCH  AND  OATS. 


1 

u 

Moisture  at  lOa*  C,     . 
Dry  Matter, . 

73.36 
26.64 

1,467.20 
532.80 

_ 

Analysis  of  Dry  Matter, 
Cnicle  Ash,  .... 

"      Cellulose,  . 

"      Fat,    .        .        .        . 

"      Protein  (Nitrogenous 
Matter), 
Non-nitrogenous  Extract 

Matter,      .... 

100.00 

12.37 

34.20 

2:74 

10.59 

40.10 

2,000.00 

247.40 

684.00 

54.80 

211.80 

802.00 

27.40 
127, OS 
802.00 

100.00 

2,000.00 

95C.4S 

COW  PEA. 


1 

5  1 
a  2 

I^ 

Constltucn 
lbs.)  In  a 
2,000  lbs. 

•S   "    K 

Moisture  at  100°  C,     . 

80.62 

1,612.40 

Dry  Matter, . 

19.38 

387.60 

- 

100.00 

2,000.00 

- 

Analysis  of  Dry  Matter, 
Crude  Ash,  .... 

5.97 

119.40 

^ 

"     Cellulose,  . 

23.02 

60.40 

216.39 

"      Fat,    .... 

1.81 

36.20 

21^6 

"      Protein  (Nitrogenous 

Matter), 

8.58 

171.60 

102.96 

Non-nitrogenous  Extract 

Matter,      .... 

60.62 

1,212.40 

986.56 

100.00 

2,000.00 

1,277.27 
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SERRADELLA. 


Il 


a  % 
I'ai 

a  3  2 

6-" 


II 


it 


!!l 


I 

i 


e,  atlOO^C,    . 
tter, . 


rsis  of  Dry  MaUer, 
lsIi,  .        .        .        . 
ycllalose, . 
'at,   ...        . 
*rotein  (Nitrogenous 

Matter), 
rogenous    Extract 
r,      .        .        .        . 


80.14 
19.86 


1,602.80 
397.20 


100.00 

11.53 

38.76 

2.09 

12.17 

35.45 


2,000.00 

230.60 

775.20 

41.80 

248.40 

709.00 


25.08 
153.34 
709.00 


100.00 


2,000.00 


887.42 


60 

63 

100 


55  of  Cheen  Crops  with  reference  to  Fertilizing  ConstituerUs. 


P«B  Cnrr. 

Vetch 
and  Oats. 

Cow  Pea. 

Serradella. 

9  at  100°  C, 

73.36 

80.62 

80.140 

>ric  acid, . 

.100 

.098 

.124 

m  oxide. 

• 

.888 

.306 

.398 

oxide. 

.033 

.063 

.098 

oxide,    . 

.092 

.300 

.472 

run  oxide. 

.031 

.099 

.067 

xide,       . 

.012 

.016 

.021 

a,    . 

.451 

.274 

.379 

e  matter, 

^ 

.352 

.077 

.157 
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WHEAT  BHiL?f , 
73.36  per  cenL  passed  ihrongh  Mesh  144  to  sqtta 


MoisHiro  at  ICX)^  C, 


Amltfsi«  of  Dry  Matter. 
CruiltjAsfi,  *       ;       ,       . 
"     Cellulose, . 
"     Fat,    .        ,        .        . 

Non^nitroo^ciious  Extract 


coiOT  imkL. 


Mojsluroat  lOCP  C, 
Drj  Maitcr, . 


Jtjfilf/nA  of  Pr^i  Maltar. 
CnidoAsli,  .        , 

"     Flit 

Non-ni  trr>ff L^uous  Extract 
Matter,      ,        .        .        . 


I 
H 


13,08 
8G.92 


J2    S 
S    *    R 

=  35 


lu6,tH)  I  ^,000,00 


IM 
3.49 
4,D7 

70.49 


100.00 


CD.80 
90.40 

207^ 


2,000.00 


SI 

If  § 


2.1.73 


1,770.41 
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HAT. 

[From  Experiment  Station,  1887.] 


1^ 

■J  3  2 

1 

|il 

|il 

|ll 

1 

at  100^  C,     . 

10.78 

215.60 

N 

xjr,. 

89.22 

1,784.40 

- 

- 

100.00 

2,000.00 

- 

- 

15  of  Dry  Matter, 

'^ 

ti,   .        .        .        . 

7.11 

142.20 

• 

— 

^. 

llalose,  . 

85.65 

711.00 

412.38 

58 

l;=J 

t,    .        .        .        . 

2.63 

52.60 

24.19 

46 

tH 

otein  (Nitrogenous 

Matter), 

8.75 

175.00 

99.75 

57 

)genous    Extract 

»      •        •        •        • 

45.96 

919.20 

579.10 

63 

100.00 

2,000.00 

1,115.42 

d 

i  Creamery  Record  from,  November  1, 1886,  to  October  31, 
1887. 


Qnartiof 

Spaces  of 

Amount 

Milk 

Cream 

Price  allowed 

ReoelTcd  ftom 

Produced. 

ttom  Milk. 

per  Space. 

Creamery. 

1886. 

jrlto30,  . 

1,178J 

l,153j 

380 

4  cents. 

$15  20 

rlto31,    . 

414 

4 

16  56 

1887. 

1  to  31,      . 

1,002 

416 

3 

16  12 

lto28. 

2,191 

1,007 

8 

37  76 

to  31,. 

2,525 

1,044 

3 

39  15 

3  30,  . 

2,296i 
1,735 

834 

3 

30  23 

31,     . 

928 

3 

31  32 

►  30,    . 

1,931 

968 

3 

29  04 

31,    . 

1,852} 

855 

8*      * 
3        » 

26  72 

to  31, 

1,869 

990 

34  65 

;r  1  to  30, 

1,920J 
1,662} 

1,002 

3 

3|      » 

35  07 

[to  31, 

930 

34  87 

21,317i 

9,768 

- 

1346  69 
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i( 


November,  1886. 
December,  1887. 
January,        •• 
February,      " 
March,  •* 

April,  •» 

May, 

Jime,  " 

July, 

August,  " 
September,  " 
October, 


6.60  spaces  of  cream  make  1  lb. 

cents  per  pound. 
6.60  spaces  of  cream  moke  1  lb. 

cents  per  pound. 
6.60  spaces  of  cream  make  1  lb. 

cents  per  pound. 
6.55  spaces  of  cream  make  1  lb. 

cents  per  poimd. 
6.33  spaces  of  cream  make  1  lb. 

cents  per  pound. 
6.37  spaces  of  cream  make  1  lb. 

cents  per  pound. 

6.30  spaces  of  cream  make  1  lb. 
cents  per  poimd. 

6.47  spaces  of  cream  make  1  lb. 
cents  per  poimd. 

6.31  spaces  of  cream  make  1  lb. 
cents  per  poimd. 

6.44  spaces  of  cream  make  1  lb. 

cents  per  pound. 
6.55  spaces  of  cream  make  1  lb. 

cents  per  pound. 
6.55  spaces  of  cream  make  1  lb 

cents  per  pound. 


butU 
buttc 
butU 
buttc 
buttc 
butte 
butte 
butte 
butte 
butte; 
buttei 
buttei 


During  the  first  three  months  —  Novembe] 
and  January  —  the  milk  was  furnished  by  thre< 
during  the  remainder  of  the  time  by  six  cows. 

The  total  amount  of  milk  set  was  21,317^ 
total  receipts  for  cream  produced  wore  $346.6 
average,  1.63  cents  per  quart  of  milk  produced 
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3.     Feeding  Experiments  with  Pigs. 

observations  recorded  below  are  a  continuation  of 
g  experiments  with  pigs,  described  in  our  Second  and 
Annual  Reports.  The  first  of  these  experiments  (see, 
bails,  Second  Annual  Report,  page  68)  was  instituted 
e  purpose  of  comparing  the  feeding  effects  of  eqiud 
res  of  creamery  buttermilk  —  Amherst  creamery  — 
'  skim-milk  from  the  Station,  adding  in  both  instances 
)  daily  diet  a  corresponding  amount  of  com  meal, 
aily  ration  of  com  meal  was  from  time  to  time  in- 
d,  independent  of  the  amount  of  milk  fed  at  the  time, 
;  the  progress  of  the  growth  of  the  animals  on  trial, 
^sults  of  this  experiment  showed  practically  no  differ- 
1  regard  to  the  amount  of  dressed  pork  produced  in 
case. 

eated  examinations  of  the  two  kinds  of  milk  used  in 
ial  had  proved  that  the  skim-milk  contained  on  an 
;e  one-fifth,  or  twenty  per  cent.,  more  solid  matter 
milar  character  than  the  creamery  buttermilk  at  our 
al. 

}  excess  of  solids  in  the  skim-milk,  judging  from  our 
I,  seemed  to  be  wasted  in  our  mode  of  feeding ;  for 
mnds  of  com  meal  and  982  gallons  of  skim-mik  (with 
•  cent,  of  solids)  had  produced  510  pounds  of  dressed 
whilst  718  pounds  of  com  meal  and  985  gallons  of 
Bry  buttermilk  (with  8  per  cent,  of  solids)  had  yielded, 

otherwise  corresponding  circumstances,  515  pounds 
}sed  pork,  as  the  total  amount  from  three  pigs  on  each 

iccount,  if  possible,  for  the  less  satisfactory  returns  of 
im-milk  diet,'  as  compared  with  that  of  the  creamery 
milk,  the  second  feeding  experiment  was  planned 
or  details.  Third  Annual  Report,  page  23) .  It  was  de- 
to  calculate  the  amount  of  com  meal  to  be  fed  in  the 
q)eriment  with  reference  to  an  equal  amount  of  solids 
i  kinds  of  milk  and  not  with  reference  to  any  equal 
re  of  both  kinds. 

average  result  of  this  trial  seemed  to  account  quite 
ctorily  for  the  above-stated  difference  in  solids  of  both 
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kinds  of  milk  ;  for  2,250  pounds  of  com  meal  fee 
gallons  of  skim-milk  bad  produced  990 1  pounds 
pork,  whilst  2,211  pounds  of  com  meal  fed  witl: 
lona  of  creamery  buttermilk  had  yielded,  uode 
corresponding  circumstances,  889  J-  pounds  of  dr 
as  the  total  returns  from  six  pigs  on  eacb  sic 
stated  on  that  occasion,  that,  in  our  opinion,  a 
cious  distribution  of  an  increased  proportion  of  a 
case  of  the  skim-milk  diet  had  evidently  render©* 
pound  for  pound,  more  efficient  during  the  sec 
ment,  as  compared  with  the  first. 

Having  adopted  the  same  local  market  prices  c 
articles,  which  served  in  the  daily  diet  during  h 
ments, — ^corn  meal  per  ton,  122.50;  skim-milk 
per  gallon  ;  buttermilk,  1.37  cents  per  gallon,  —  i 
that  the  cost  of  feed  consumed,  per  pound  of  di 
produced,  in  the  fii^t  experiment,  amounted  m 
creamery  buttermilk  diet  to  4.6  cents,  in  case  o 
milk  diet  to  5.8  cents;  whilst  in  the  second  ex 
amounted,  in  case  of  the  former  to  4.2  ccnt«, 
of  the  latter  to  4,85  cents.     In  calculating  the 
food  consumed  in  each  case  on  the  above-stated  m^ 
the  creamery  buttermilk  had  proved  the  cheaper 
higher  nutritive  value  of  the  more  concentrated 
from  our  dairy  had  been  more  than  offset  by  the 
ket  price  of  the  creamery  buttermilk.     The  ado 
eyual  market  price  per  gallon  of  skini~mt!k  and 
buttermilk^  1.37  cents  per  gallon,  would  have  caui 
lion  in  the  above-stated  cost  of  feed,  per  pound 
pork,  of  from  .G5  to  .75  cents  in  favor  of  the  sli 

Before  proceeding  with  the  description  of  tl 
ceeding  experiments,  it  seems  ad^asable  to  < 
explanatory  remarks  regarding  the  standpoint 
the  planning  and  management  of  the  work 
discussion.  In  the  published  detailed  record  of 
feeding  experiment  (see  Third  Annual  Repor 
Iw  noticed  that  the  character  of  the  daily 
changed  from  time  to  time  by  adding  a  larj 
tion  of  com  meal  to  a  given  amount  of  ski 
liiittermilk.     The  quantity  of  feed  offered  daily 
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on  trial  was  controlled  by  their  individual  appetite,  — 
ining  with  eight  and  twelve  ouncefl  of  meal  to  four 
ts  of  milk  and  closing  with  a  daily  ration  consisting, 
se  of  one  lot  of  animals,  of  ninety-one  ounces  of  com 
and  twelve  quarts  of  buttermilk  per  head,  and  in  case 
ie  other,  of  one  hundred  and  eight  ounces  of  com  meal 
ven  quarts  of  skim-milk.  The  changes  regarding  the 
tity  of  the  daily  supply  of  feed  were,  for  obvious  rea- 
,  gradual  and  depending  on  the  appetite  of  each  animal, 
alterations  regarding  the  character  of  the  daily  feed  — 
the  changes  in  the  relative  proportion  of  meal  and 
—  were  made  with  reference  to  the  stage  of  growth  of 
inimals  on  trial.  The  proportions  between  meal  and 
were  changed  from  four  to  five  times.  These  changes 
isted  in  a  periodical  increase  of  meal  for  a  given  amount 
ilk ;  they  were  made  for  the  purpose  of  increasing  the 
mt  of  non-nitrogenous  fodder  constituents  in  the  daily 
iuring  the  later  stages  of  growth.  This  course  of  pre- 
ig  the  daily  feed  was  adopted  to  secure,  whenever  de- 
,  a  definite  change  in  the  relative  proportion  of  its 
itible  nitrogenous  and  non-nitrogenous  food  constituents, 
oth  kinds  of  milk  used  in  the  experiment  contained  the 
genous  food  constituents  in  a  much  larger  proportion 
.8, — 1 :1.9)  than  the  corn  meal  (1 :8.76),  an  increase  in 
[uantity  of  the  latter  rendered  it  possible  to  regulate, 
n  certain  limits,  the  character  (nutritive  ratio)  of  the 
diet,  with  reference  to  a  desired  proportion  of  both 
ps  of  essential  food  constituents.  The  experiment  ( II. ) 
a  with  a  daily  diet,  consisting  of  skim-milk  and  corn 
,  which  contained  one  part  of  digestible  nitrogenous  food 
ituents  to  2  :7  parts  of  digestible  non-nitrogenous  food 
ituents ;  this  proportion  was  subsequently  altered  by  an 
ase  in  com  meal  to  1 :3.1,  later  on  to  1 :3. 9,  and  closed 
1 :5.  The  animals  which  served  in  this  particular  case 
d  in  weight  from  17  to  19  pounds  at  the  beginning  of  the 
Liment.  The  first  stated  ration  was  fed  until  the  animals 
reached  a  weight  of  from  45  to  50  pounds  ;  the  second 
they  had  reached  from  90  to  100  pounds,  the  third  until 
K)  145  pounds,  and  the  fourth  subsequently  to  the  end  of 
rial.     The  final  smnming  up  of  the  results  of  that  experi- 
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ment  showed,  when  including  the  entire  numb* 
trial  (twelve),  that  3.39  ])oinids  of  dry  matter 
tlje  feed  consumed  had  yielded  one  pound  of  d 
In  two  instances  (of  the  btittermilk  diet)  from 
pounds  of  dry  matter  of  the  feed  had  been  c 
one  pound  of  dressed  pork  obtained ;  while 
instances  (of  the  tskim-milk  diet)  from  2*97  to 
of  dry  matter  of  tho  feed  had  sufficed  for  the  i 
tliG  same  weight  of  dressed  pork  (one  pcmnd). 
As  it  seemed  of  intei-est  to  leiini  whether  tl 
course  pursued  in  the  previously  desciibed  ex 
feeding  skim-milk  fi-ora  the  home  dairy  with  coi 
bo  improved  on,  and,  if  so,  in  what  direction,  t 
sequent ly  des^cvibcd  new  feeding  experiments 
tutcd,  Tlie  ^>rmc?/?^?  aim  of  ihem  neu7  expi 
to  ascetiain  whelher  a  dinhj  diet  for  pif/n^  of 
milk  and  corn  meal  formed  a  nialerkd  po 
secure  bflter  pemmimy  returns^  in  cas^  an  excvpi 
prriportion  of  digmtible  nitrogenous  food  con^fifi 
duriur/  ike  entire  ex^erwient^  Gluten  meal  iinc 
wei^  chosen  for  various  reasons  to  serve  in  ma 
feed  to  meet  this  i^quirement  as  soon  as  our 
became  exhausted*  A  short  abstract  of  the  rey 
in  thiii  eoQiiection  may  l>e  found  upon  a  fei 
pages.  Although  not  less  than  four  animals  ho 
each  of  these  five  new  experiments,  our  present 
tion  will  be  confined  to  a  detailed  record  uf  but 
in  each  case,  with  the  exception  of  the  last  experii 

TnrRD  Feeding  Expebiment  (A,  E 

Four  animals  of  a  mixed  breed  were  selected  i 
their  x-espectivc  weights  varied  fi*om  40  to  69  p 
daily  diet  during  the  first  three  months  consi^te 
of  skiiu-milk  from  the  Station  and  of  com  mea] 
remainder  of  the  time  (three  and  a  hjilf  moiitlh 
of  equal  weights  of  wheat  bran  and  glut^jn  mca 
to  assist  in  maintaining  the  desired  close  relat 
the  proportion  of  digestible  nitrogenous  and  ii 
0U9  food  constituents  in  tho  daily  food-  '1 
between  these  two  impoi*tant  groups  of  food 
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oateriallj  the  same  daring  the  entire  experiment.  It 
sted  of  one  part  of  nitrogenous  food  constituents  to 
3.27  to  3.76  parts  of  non-nitrogenous  constituents. 
\  four  and  one-half  to  five  ounces  of  com  meal  were 
i  to  every  quart  of  skim-milk  needed,  to  meet  the 
3  of  the  animal.  This  composition  of  tho  feed  was  re- 
J  until  the  quantity  called  for  per  head  had  reached 
quarts  of  skim-milk  and  forty  ounces  of  com  meal  per 
At  this  stage  of  the  experiment  the  mixture  of  equal 
its  of  wheat  bran  and  gluten  meal  was  added  to  the 
fodder  ration ;  beginning  with  sixteen  ounces  per  head, 
losing  up  with  twenty-five  ounces.  The  exact  amount 
red  per  day  was  governed  by  the  appetite  of  the  ani- 
the  mixture  served  to  meet  the  increasing  demand  of 
arious  animals  on  trial.  It  is  a  good  rule  to  increase 
laily  fodder  rations  only  when  called  for,  and  always 
lally. 

e  subsequent  detailed  record  of  our  results  shows  that 
3st  of  feed  consumed  per  pound  of  dressed  weight  pro- 
1  varied  from  6.2  cents  to  6.6  cents,  while  from  4.10 
.18  pounds  of  dry  matter  contained  in  the  feed  con- 
d  had  yielded  one  pound  of  dressed  pork.  The  live 
its  gained  during  the  experiment  amounted  to  246.5 
106.5  pounds. 

[A.] 


RIODS. 

al  ^ 

moant  of 
Bran  Oou- 
during 
(in  lbs.). 

^ 

1^ 
^1. 

i| 

11 

llsl 

-hi 

11 

0*i 

H 

H 

H 

H 

'A 

^ 

^ 

M5. 

lb.  oz. 

to  May  11, 

73.6 

257.0 

- 

- 

1:8.20 

40.0 

84.8 

1    1 

to  June  3, 

67.5 

184.0 

- 

- 

1:3.30 

U.8 

110.5 

1    2 

to  June  29, 

49.0 

206.0 

8.9 

8.0 

1:3.04 

110.5 

150.5 

1    0 

toAng.l2, 

121.0 

852.0 

25.0 

25.0 

1:3.35 

150.5 

212.0 

1    6 

to  Sept.  le, 

105.0 

210.0 

22.0 

22.0 

1:8.67 

212.0 

246.5 

1    0 

Digitized  by 


Google 


:A^ 


60  AGRICULTURAL  EXPERIMENT  STAl 


Total  Amount  of  Feed  Consumed  from  April  1  to  Si 
406  lbs.  Com  Meal,  equal  to  dry  matter, 
1,211  qts.  Skim-Milk,  equal  to  dry  matter, 
55  lbs.  Wheat  Bran,  equal  to  dry  matter, 
55  lbs.  Gluten  Meal,  equal  to  dry  matter. 

Total  amount  of  dry  matter, . 

Live  weight  of  animal  at  beginning  of  experiment, 

Live  weight  at  time  of  killing,      .... 

Live  weight  gained  during  experiment. 

Dressed  weight  at  time  of  killing. 

Loss  in  weight  by  dressing,  ....     36.5  lbs.,  or 

Dressed  weight  gained  during  experiment,  . 


Cost  of  Feed  Consumed  during  Ea^riment, 
406  lbs.  of  Com  Meal,  at  $24.00  per  ton,      . 
303  gals.  Skim-Milk,  at  1.8  cents  per  gallon, 
55  lbs.  Wheat  Bran,  at  $22.50  per  ton, . 
55  lbs.  Gluten  Meal,  at  f  22.50  per  ton, .... 

8.54  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight ;  a 

dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  6.6  c 


[B.] 


PERIODS. 

Total  amount  ofi 
Com   Meal    Con- 1 
Bumed     during 
Period  (Ui  lbs.). 

Total  amount  of 
Skim-milk     Con- 
Bumtd     during 
Period  (In  qts.). 

Total  amount  of 
Wheat  Bran  Con- 
Buuiod     during 
Period  (In  lbs.). 

sill 

1' 
If 

1=1 

IMS. 

April  1  to  May  11, 

73.5 

267.0 

- 

- 

1:3.29 

60.6 

May  12  to  Jane  8, 

67.5 

184.0 

- 

-- 

1:S.89 

100.3 

June   4  to  June  29, 

65.e 

208.0 

13.0 

,13.0 

1:3.27 

183.3 

June  30  to  July  22, 

60.0 

184.0 

17.0 

17.0 

1:3.39 

188.6 

July  23  to  Sept.  16, 

210.0 

378.0 

44.0 

44.0 

1 :3.76 

223.0 

Total  Amount  of  Feed  Consumed  from  April  1  to  Si 
475  lbs.  Com  ^Mcal,  equal  to  diy  matter, 
1,211  qts.  Skim-^Milk,  equal  to  dry  matter,    . 
74  lbs.  Wheat  Bran,  equal  to  dry  matter, 
7 1  lbs.  Gluten  Meal,  equal  to  dry  matter,      . 


Total  amount  of  dry  matter. 
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nrdght  of  animal  at  beginning  of  experiment,    .  59.5  Ibe. 

i^eight  at  time  of  killing, 806.0   '' 


weight  gained  during  experiment, 

ed  weight  at  time  of  killing, 

in  weight  bj  dressing,  . 

ed  weight  gained  daring  experiment, 


246.5   " 
258.0   - 
48  \ha^  or  12.4  per  cent 
205.9  lbs. 


Cost  of  Feed  Consumed  during  Experiment. 

>3.  Com  Meal,  at  t24.00  per  ton, t^  70 

&ls.  Skim-Milk,  at  1.8  cents  per  gallon,       ...  5  45 

I.  Wheat  Bran  at  #22.50  per  ton, 0  83 

I.  Glnten  Meal,  al  #22.50  per  ton,         ....  0  83 

|12  81 
bs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  4.01  lbs.  of 
ry  matter  yielded  1  lb.  of  dressed  wei^t 
>f  feed  for  production  of  1  lb.  of  dressed  pork,  6.2  cents. 

Fourth  Feeding  Experiment  (C,  D). 

ve  animals  served  in  the  experiment ;  their  live  weights 
)d  from  30  to  38  pounds  when  entering  upon  the  trial ; 
were  of  a  similar  mixed  breed  as  those  selected  for  the 
experiment. .  The  daily  diet  of  the  entire  lot  consisted^ 
December  8  to  February  15,  of  four  quarts  of  skim- 
and  eight  ounces  of  com  meal,  besides  a  mixture  con- 
ig  of  two  weight  parts  of  gluten  meal  and  one  weight 
of  wheat  bran ;  the  increase  demand  for  feed  was  sup- 
[  by  this  mixture,  which  was  moistened  with  water 
re  being  fed.  The  daily  quantity  needed  per  head 
mted  in  the  beginning  of  the  trial  to  three  ounces  and 
towards  the  close  of  that  period  to  12  ounces.  Subse- 
tly  —  until  the  11th  of  May — another  mixture,  consist- 
)f  equal  weights  of  corn  meal,  gluten  meal  and  wheat 
,  was  substituted  in  its  place.  After  May  11  until 
close  of  the  experiment,  May  31,  a  larger  proportion 
m  meal  was  fed.  The  daily  diet  consisted,  during  that 
>d,  of  four  quarts  of  skim-milk  and  a  mixture  of  dry 
consisting  of  seven  parts  of  com  meal,  one  part  of 
\n  meal  and  one  part  of  wheat  bran.  On  the  12th  of 
the  daily  diet  consisted,  on  an  average  per  head,  of 
quarts  of  skim-milk,  twenty-eight  ounces  of  com  meal» 
ounces  of  gluten  meal  and  four  ounces  of  wheat  bran, 
consumption  of  the  solid  constituents  of  the  daily  fod- 
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der  ration  had  reached,  at  the  close  of  the  e^ 
some  instances,  fifty-six  ounces  of  com  meal, 
of  gluten  meal  and  eight  ounces  of  wheat  bran 
quantity  of  milk  fed  remained  the  same  durii 
experiment,  —  four  quarts  per  head.  Water 
assist  in  moistening  the  dry  portion  of  the  feec 

A  comparison  of  the  subsequent  stat<5ment  o 
with  those  in  the  preceding  experiment  (HI 
marked  differences  ;  the  results  arc,  if  anything 
considering  the  weight  of  the  animals  in  botl 
killed.  The  cost  of  the  feed  consumed,  pe 
dressed  weight  produced,  varied  from  6.1  tc 
while  from  3.77  to  4.08  pounds  of  dry  matter 
the  feed  consumed  had  yielded  one  pound  of  c 

The  live  weights  gained  during  the  experime 
to  128  and  111  pounds.  The  cost  of  feed  cons 
production  of  a  given  quantity  of  dressed  p( 
materially  with  the  advancing  growth  of  the  i 
details  concerning  this  important  point  see  stat^ 
Third  Annual  Report.  The  financial  success  oi 
for  home  market  depends,  in  a  controlling  degre 
closing  up  of  tJie  operation.  To  go  beyond  1 60  - 
of  live  weight  is  only,  in  exceptional  cases,  a 
practice  with  our  average  market  prices  for  drei 

The  beneficial  effects  of  a  more  liberal  supp] 
trogenous  feed  constituents,  as  starch  and  fats  (i 
during  the  last  period  of  this  feeding  experime 
particular  attention. 

[C] 


^ 

1^ 

PERIODS. 

sa  - 

El    - 

b2  "^ 

o 

otal  a 
Com 

Period 

otal  a 
Skim- 
sumod 
Period 

lill 

Otal  a 

turned 
Period 

» 

p\ 

H 

H 

H 

H 

» 

1»M  and  18S6. 

Dee.    8  to  Jan.  25, 

24.6 

106.0 

6.6 

11.2 

1:2.68 

31 

JftB.  20  to  Feb.  15, 

10.5 

84.0 

4.8 

0.6 

1:2.81 

66 

Feb.  le  to  Mar.  23, 

28.8 

144.0 

8.8 

8.8 

1:8.01 

82. 

Mmr.  24  to  ICay  10, 

28.8 

233.0 

6.6 

6.0 

1:2.66 

02. 

May  11  to  May  81, 

66.4 

84.0 

8.2 

8.2 

1:4.33 

110. 
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Total  Amount  of  Feed  Consumed  from  Dec,  8  to  May  31, 
lbs.  Corn  Meal,  equal  to  dry  matter,    ....        127.4  lbs. 
qts.  Skim-Milk,  equal  to  dry  matter,    . 
)8.  Wheat  Bran,  equal  to  dry  matter,   . 
)s.  Gluten  Meal,  equal  to  diy  matter,  . 


otal  amount  of  dry  matter,  . 


weight  of  animal  at  beginning  of  experiment, 

reight  at  time  of  killing, 

freight  gained  during  experiment, 

3d  weight  at  time  of  killing, 

n  weight  by  dressing,  . 

3d  weight  gained  during  experiment. 


167.8  " 
28.6  " 
40.6  " 

364.3  lbs. 

31.8  lbs. 
142.8  '* 
111.0  " 
115.0  " 
27.8  lbs.,  or  19.3  per  cent. 

89.3  lbs. 


Cost  of  Feed  Consumed  during  Experiment, 

lbs.  Com  Meal,  at  ^24.00  per  ton,         ....  $1  75 

^Is.  Skim-Milk,  at  1.8  cents  per  gallon,      ...  3  30 

)S.  Wheat  Bran  at  $22.50  per  ton,         ....  0  37 

)8.  Gluten  Meal  at  ?22.50  per  ton,        ....  0  49 

$5  91 

t».  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  4.08  lbs.  f)f 
ry  matter  yielded  1  lb.  of  dressed  weight 
if  feed  for  production  of  1  lb.  of  dressed  pork,  6.6  cents. 


[D.] 


RI0D8. 


i  to  Jan.  26.  24.6 

to  Peb.  16, ;        10.6 


to  April  3, 
to  May  10, 
to  May  81. 


88.7 
26.8 
80.0 


106.0 
84.0 
188.0 
188.0 
81.0 


-111 


4.4 

6.2 
16.2 
7.3 
84 


n 


£1 


8.8 
10.4 
16.2 
7.3 
8.4 


1:2.04 
1:2.78 
1:8.00 
1:2.80 
1;4.48 


84.0 
70.0 
00.6 
118.0 
^Z1A 


70.0 
00.6 
118.0 
137.6 
102.0 


It 

o 


lb.  OS. 

0  12 

1  0 
0    0 

0  8 

1  2 


Total  Amount  of  Feed  Consumed  from  Dec.  8  to  May  31, 
ibs.  Com  Meal,  equal  to  dry  matter,    ....        1 38.4  lbs. 
jts.  Skim-Milk,  equal  to  dry  matter,    ....        107.2    " 
w.  Wheat  Bran,  equal  to  dry  matter,  ....  35.7    " 

»s.  Gluten  Meal,  equal  to  dry  matter,  ....  46.0    " 


otal  amount  of  dry  matter, . 


387.3  lbs. 
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Live  weight  of  animal  at  begiiming  of  experiment,   . 

Live  weight  at  time  of  killing, 

Live  weight  gained  during  experiment. 
Dressed  weight  at  time  of  killing,        .... 
Loss  in  weight  by  dressing,  ...        82  Ibe.,  oi 

Dressed  weight  gained  during  experiment, . 

Cost  of  Feed  Consumed  during  Experiment. 
159.6  lbs.  Com  Meal,  at  $24.00  per  ton, 
184.0  gals.  Skim  IViilk,  at  1.8  cents  per  gallon, 
40.5  lbs.  Wheat  Bran,  at  $22.50  per  ton, 
60.1  lbs.  Gluten  Meal,  at  f  22.60  per  ton, 


8.02  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  az 

dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  6.1  c 


jr 


Fifth  Feeding  Experiment  (E,  F,  G, 

Six  pigs  of  a  mixed  breed  were  secured  for  t 
tion ;  their  live  weights  varied  at  the  beginning 
periment  from  25  to  30  pounds.  The  course  of 
similar  to  that  adopted  in  the  two  previous  e 
Skim-milk  and  com  meal  furnished,  as  in  the  pre 
a  liberal  proportion  of  the  daily  diet ;  gluten  mea 
bran  were  used  in  a  somewhat  different  prop 
before  as  food  ingredients  to  compound  the  d 
porary  fodder  ration.  The  feeding  began  with 
of  skim-milk  and  eight  ounces  of  com  meal ;  1 
ing  daily  demand  for  feed  was  supplied  by  a 
equal  weights  of  gluten  meal  and  wheat  bran  un 
31,  when  a  mixture  of  equal  weights  of  gluten 
meal  and  wheat  bran  took  its  place  in  providing 
daily  fodder  ration,  until  the  close  of  the  exper 
uary  15,  1887.  At  that  time  from  forty-two  to 
ounces  of  this  mixture  were  required  per  head. 

The  results  of  this  experiment,  judging  from 
more  detailed  statements,  are  in  some  instances  i 
able  than  those  previously  described ;  yet  they 
those  obtained  in  our  earlier  experiments  (I 
The  cost  of  feed  consumed  per  pound  of  dressed  p 
in  three  cases,  from  5.2  to  5.8  cents,  and  reac 
case  6.32  cents.     The   amount  of  dry  matter  i 
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aned  for  the  production  of  one  pound  of  dressed  pork 
d,  in  three  cases,  from  3.56  to  3.99  pounds,  and  rose, 
e  case,  to  4.31  pounds.  The  live  weight  gained  during 
ntire  experiment  varied  from  132  to  158  pounds.  Two 
ds  were  sick  for  some  weeks  and  appear  not  in  the 
d  below. 


[E.] 


UODS. 


IS  11 


-111 


II 


and  1887. 

^toOct.  4, 
^  to  Oct.  81, 
I  to  Dec  10, 
I  to  Jan.  15, 


10.0 
13.& 
00.0 
47.8 


80.0 
108.0 

leou) 

144.0 


6^ 

4<U) 
30.8 


0.8 
86.8 
40.0 
29.8 


1:2.75 
1:2.00 
1:3.52 
1:8.89 


80.8 
51.6 
80.0 
188.0 


51^ 


138.0 
104.8 


lb.  OB. 
1    1 
1    0 
1    2 

0  14 


Total  AmourU  of  Feed  Consumed  from  Sept,  15  to  Jan.  15. 
lbs.  Com  Meal,  equal  to  dry  matter, ....        119.58  lbs. 
qts.  Sklm-milk,  equal  to  dry  matter,  ....        111.58    *' 
lbs.  Wheat  Bran,  equal  to  dry  matter,  .        .        102.99    " 

lbs.  Gluten  Meal,  equal  to  dryr  matter,  .  106.89   " 


'otal  amount  of  dry  matter. 


441.04  lbs. 


sleight  of  animal  at  beginning  of  experiment,         .  30.8  lbs. 

freight  at  the  time  of  killing, 164.3   " 

EV^eight  gained  during  experiment,      ....  133.5   '* 

ed  weight  at  time  of  killing, 136.0   " 

in  weight  by  dressing,  .        .       28.5  lbs.,  or  17.3  per  cent, 

ed  weight  gained  during  experiment,  .        .  110.5  lbs. 


Cost  of  Feed  Consumed  during  Experiment, 

lbs.  Com  Meal,  at  $24.00  per  ton, f  1  64 

gals,  of  Skim-milk,  at  1.8  cents  per  galloa,      ...  2  21 

lbs.  Wheat  Bran,  at  f  22.50  per  ton, 1  32 

lbs.  Gluten  Meal,  at  #22.50  per  ton, 1  82 

$6.49 
\)8.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  3.99  lbs.  of 
ry  matter  yielded  1  lb.  of  dressed  weight. 
>f  feed  for  production  of  1  lb.  of  dressed  pork,  5.8  cents. 
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[F.] 

onnt  of 
eal   Con- 
during 
n  lbs.). 

onnt  of 
ran  Con- 
durlng 
in  lbs.) 

^ 

« 

PERIODS. 

sa   -- 

sa   '=' 

ga    - 

c-B 

Total  a 
Com 
earned 
Period 

Total  a 

•nmcd 
Period 

Total  a 
Wheat 
Bumed 
Period 

Total  a 
Gluten 
•umcd 
Period 

•eg 

I"* 

t 

18S«  and  1887. 

Sept.  W  to  Oct.   4. 

10.0 

80.0 

6.3 

6JI 

1;2.76 

8 

Oct.      5  to  Oct.  31, 

13.6 

108.0 

86.0 

86.0 

1:2.00 

6 

Nov.     1  to  Dec.  10. 

eo.3 

160.0 

40.3 

40.3 

1:8.67 

0 

Deo.   11  to  Jan.  10, 

68.0 

160.0 

88.0 

38.0 

1:3.45 

15 

Total  Amount  of  Feed  Consumed  frorm  Sept.  15  U 
160.8  lbs.  Com  Meal,  equal  to  dry  matter, . 
508.0  qts.  Skim-milk,  equal  to  dry  matter,  . 
128.6  lbs.  Wheat  Bran,  equal  to  dry  miatter, 
128.G  lbs.  Gluten  Meal,  equal  to  dry  matter. 

Total  amount  of  dry  matter. 

Live  weight  of  animal  at  beginning  of  experiment, . 

Live  weight  at  time  of  killing, 

Live  weight  gained  during  experiment, 
Dressed  weight  at  time  of  killing,      .... 
Loss  in  weight  by  dressing,        .        .        .        80.3  Iba., 
Dressed  weight  gained  during  experiment, 

Cost  of  Feed  Consumed  during  Experimm 
150.8  lbs.  Com  Meal,  at  $24.00  per  ton,      . 
127.0  gals.  Sklm-mllk  at  1.8  cents  per  gallon,    . 
128.6  lbs.  Wheat  Bran,  at  (22.50  per  ton,   . 
128.6  lbs.  Gluten  Meal,  at  122.50  per  ton,  . 


d.04  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight, 

dry  matter  yielded  1  lb.  of  dressed  weight 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5S 


[G.] 
Total  Amount  of  Feed  Consumed  from  8epL  15  U. 
160.0  lbs.  Com  Meal,  equal  to  dry  matter, . 
608.0  qts.  Skim-milk,  equal  to  dry  matter,  . 
128.0  lbs.  Wheat  Bran,  equal  to  dry  matter, 
128.0  lbs.  Gluten  Meal,  equal  to  dry  matter. 

Total  amount  of  dry  matter. 
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weight  of  animal  at  beginning  of  experiment,  82.0  lbs. 

weight  at  time  of  killing, 164.0   " 

weight  gained  during  experiment,      ....  132.0   " 

;ed  weight  at  time  of  killing, 137.0   " 

in  weight  by  dressing,        .        .        .        27.0  lbs.,  or  16.4  per  cent, 

jed  weight  gained  during  experiment,        .        .        .  110.2  lbs. 


Cost  of  Feed  Consumed  during  Experiment. 

lbs.  Com  Meal,  at  $24.00  per  ton, $1  80 

gals.  Skim-milk,  at  1.8  cents  per  gallon,  ....  2  29 

lbs.  Wheat  Bran,  at  $22.50  per  ton 1  44 

lbs.  Gluten  Meal,  at  $22.50  per  ton, 1  44 

$6  97 

bs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  4.31  lbs.  of 

[ry  matter  yielded  1  lb.  of  dressed  weight 

of  feed  for  production  of  1  lb.  of  dressed  pork,  6.3  cents. 


[H.] 

Total  Amount  of  Feed  Consumed^  from  8epL  15  to  Jan,  19 » 

lbs.  Com  Meal,  equal  to  dry  matfer, ....  130.63  lb& 

qts.  Skim-milk,  equal  to  dry  matter,  ....  115.21    ** 

lbs.  Wheat  Bran,  equal  to  dry  matter,       .  112.05   " 

lbs.  Gluten  Meal,  equal  to  dry  matter,  116.00   " 

Dotal  amount  of  dry  matter,  ...        473.89  lbs. 

weight  of  animal  at  beginning  of  experiment,  .  33.0  lbs. 

weight  at  time  of  killing, 178.3   " 

weight  gained  during  experiment,      ....  145.3   " 

led  weight  at  time  of  killing, 153.0   '' 

in  weight  by  dressing,  25.3  lbs.«  or  14.2  per  cent, 

led  weight  gained  during  experiment,  .  124.7  lbs. 

Cost  of  Feed  Consumed  during  Experiment, 

lbs.  Com  meal,  at  $24.00  per  ton, $1  79 

gals.  Skim-milk,  at  1.8  cents  per  gallon,  ....  2  29 

lbs.  Wheat  Bran,  at  $22.50  per  ton 1  43 

lbs.  Gluten  Meal,  at  $22.50  per  ton, 1  43 

$6  94 

bs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  3.80  lbs.  of 

try  matter  yielded  1  lb.  of  dressed  weight. 

[>f  feed  for  production  of  1  lb.  of  dressed  pork,  5.6  cents. 
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SUMXABY  OF  EXPEBIMENTS  III.,  TV., 

g 

a 

5 

B 

1 

|i 

J 

P 

1" 

(B. 

400.0 
476.0 

808.0 
808.0 

66U> 
74U) 

6&U) 
74i) 

21 

IV.) 

146.8 
169.6 

186.0 
184.0 

88U) 
40.6 

4S.4 
60.1 

1 
1 

[B, 

1S7.3 

123.0 

117.4 

niA 

1 

v.. 

160.8 
160.0 

127.0 
127.0 

128.6 
128.0 

128.8 
128.0 

1 
L 

CH. 

140.6 

127.0 

127.4 

127.4 

1 

i,n8.o 

1,470.0 

708.9 

7039 

i.a 

Total  Cost  of  Feed  Consumed  during  the  above^^tated 

1,773.9  lbs.  Com  Meal, 

1,479.0  gals.  Skim-milk, 

703.9  lbs.  Wheat  Bran 

723.9  lbs.  Gluten  Meal, 

Average  cost  of  feed  for  production  of  1  lb.  of  dressed 
Manurial  Value  of  (he  Feed  Consumed  during  the  ahot 

Corn  Meal.  SUm  Milk.  Wheat  Bran.  Qlaten  Meal. 

17  07       $13  31       $4  75      f6  33 

Total  manurial  value  of  feed  for  production  of  1  lb. 
2.91  cents. 


I 


Sixth  Feepinq  Experiment  (I,  J,  K, 

Seven  animals  of  a  mixed  breed  were  se 

trial ;  their  live  weight  varied  from  40  to  60  p< 

them  remained  well ;  two  became  sick  and  di 

the  experiment. 

The  feeding  began  Feb.  17th,  with  a  dfi 
seven  quarts  of  milk,  twenty-one  ounces  of  c 
seven  ounces  each  of  wheat  bran  and  glute 
amount  of  skim-milk  and  corn  meal  remained 
ing  the  entire  trial,  and  a  mixture  of  equal  w< 
gluten  meal  and  wheat  bran  supplied  subseqi 
creasing  demand  for  feed.  Seven  quarts  c 
twenty-one  ounces  of  com  meal  and  twenty-c 
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stated  mixture  were  fed  daily  to  each  animal,  at  the 
of  the  trial,  May  2,  1887.  The  cost  of  feed  con- 
id,  per  pound  of  dressed  pork  produced,  varied  from 
to  4.32  cents.  Taking  the  entire  amount  of  dressed 
produced,  during  the  experiment,  into  consideration, 
ost  of  feed  per  pound  of  dressed  pork  amounts  to  5.69 
I.  The  amount  of  dry  matter  contained  in  the  feed  re- 
\d  to  produce  one  pound  of  dressed  pork  varied  from 
to  4.15  pounds. 

p.] 


jaoDs. 


llil 

H 


irt 
-ill 


15 


"III 

|oS£ 


h 


It 


I  §97. 

to  Mar.  3, 
to  lUr.  28, 
to  May    2, 


19.7 
33.8 
61.3 


105U) 
175.0 
245.0 


6.6 
16.4 
16.6 


6.6 
16.4 
16.6 


1:2.00 
1:8.18 
1:3.23 


43.0 
02.6 
08.5 


62.5 
08.5 
126.5 


lb.  OS. 
1  6 
1  7 
0  13 


Total  Amount  of  Feed  Conmmed  from  Feb.  17  to  May  2. 
lbs.  Com  Meal,  equal  to  dry  matter, ....  99.43  lbs. 

qts.  Skim-milk,  equal  to  dry  matter,  ....        119.07    " 
l)s.  Wheat  Bran,  equal  to  dry  matter, ....  84.83   " 

tw.  Gluten  Meal,  equal  to  diy  matter,         .        .        .  36.05    " 


'otal  amount  of  dry  matter,        .... 

weight  of  animal  at  beginning  of  experiment, . 

weight  of  animal  at  time  of  killing,  . 

weight  gained  during  experiment, 

ed  weight  at  time  of  killing,       .... 

n  weight  by  dressing,         .        .        .        22.1  lbs. 

ed  weight  gained  during  experiment. 


Cost  of  Feed  Consumed  during  Experiment 
lbs.  Com  Meal,  at  f  24.00  per  ton, 
^als.  Skim-milk,  at  1.8  cents  per  gallon,   . 
M.  Wheat  Bran,  at  $22.50  per  ton,     . 
>s.  Gluten  Meal,  at  $22.50  per  ton,     . 


or 


289.38  lbs. 

42.0  lbs. 
126.5    " 

84.5    " 
104,4    " 
17.5  per  cent. 

69.7  lbs. 


?1  .37 
2  m 

45 
45 

f  4  63 
bs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  4.15  lbs.  of 
ry  matter  yielded  1  lb.  of  dressed  weight. 
i  feed  for  production  of  1  lb.  of  dressed  pork,  ^.(i  cents. 
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[J.] 

«i"^ 

^^«X 

o|?^ 

:i5. 

^ 

fr 

oS'sq 

yt 

1 

PERIODS. 

ga   ^ 

h1   = 

a2  ^ 

• 

o£ 

otal  a 
Com 
sunicd 
Period 

ill! 

-U'S'S 

°iT'? 

II 

r^ 

otal 
Whc 
sum 
Peri 

nil 

!• 

H 

6- 

H 

H 

>5 

1887. 

Fob.  17  to  Mar.   8. 

19.7 

105.0 

6.6 

66 

1:2.90 

63 

Mar.  4  to  Man.  28, 

32.8 

175.0 

1«.4 

16.4 

1 :3.13 

87 

Mar.  29  to  May    2, 

61.3 

245.0 

16.6 

16.6 

1:3.23 

123 

2b/aZ  Amount  of  Feed  Consumed  from  Feb.  17  to 
113.8  lbs.  Com  Meal,  equal  to  dry  matter, . 
625.0  qts.  Skim-milk,  equal  to  dry  matter, . 
39.6  lbs.  Wheat  Bran,  equal  to  dry  matter, 
39.6  lbs.  Gluten  Meal,  equal  to  dry  matter. 

Total  amount  of  dry  matter, 

IJve  weight  of  animal  at  beginning  of  experiment. 

Live  weight  of  animal  at  time  of  killing,  . 

Live  weight  gained  during  experiment. 

Dressed  weight  at  time  of  killing. 

Loss  in  weight  by  dressing. 

Dressed  weight  gained  during  experiment, 


30.3  lbs., 


Cost  of  Feed  Consumed  during  Expervrnen 
113.8  lbs.  Com  Meal,  at  t24.00  per  ton,      . 
131.0  gals.  Skim-milk,  at  1.8  cents  per  gallon,  . 
39.6  lbs.  Wheat  Bran  at  t22.o0  per  ton, 
39.6  lbs.  Gluten  Meal  at  122.50  per  ton. 


2.64  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  i 

dry  matter  yielded  1  lb.  of  dressed  weight 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  6.1 


[K.] 
Toted  Amount  of  Feed  Consjimedfrom  Feb.  17  to 
113.8  lbs.  Com  Meal,  equal  to  dry  matter, . 
625.0  qts.  Skim-milk,  eqmil  to  dry  matter,  . 
39.6  lbs.  Wheat  Bran,  equal  to  dry  matter, 
39.6  lbs.  Gluten  Meal,  equal  to  diy  matter. 

Total  amount  of  dry  matter. 
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)igbt  of  animal  at  beginning  of  oxperiment, . 

nght  of  animal  at  time  of  killing,  . 

jight  gained  during  experiment, 

I  weight  at  time  of  killing,      .        .        .        . 

weight  by  dressing  .... 

I  weight  gained  during  experiment. 


61.5  lbs. 
145.0   " 

83.5   " 
H9.6    " 
2.54  lbs.,  or  17.5  per  cent 

68.9  lbs. 


Cost  of  Feed  Consumed  during  Experimeni, 

s.  Com  Meal,  at  $24.fK)  per  ton, fl  37 

lis.  Skim-milk,  at  1.8  cents  per  gallon,  ....  2  86 

.  Wheat  Bran,  at  f  22.50  per  ton, 45 

.  Gluten  Meal,  at  $22.50  per  ton, 45 

14  63 
.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  4.20  lbs.  of 
matter  yielded  1  lb.  of  dressed  weight, 
feed  for  production  of  1  lb.  of  dressed  pork,  6.72  cents. 


[L.] 

Toted  Amount  of  Feed  Consumed  from  Feb,  17  to  May  2. 
s.  Com  Meal,  equal  to  dry  matter, . 
s.  Skim-milk,  equal  to  dry  matter, . 
.  Wheat  Bran,  equal  to  dry  matter, 
.  Gluten  Meal,  equal  to  dry  matter, 

al  amount  of  dry  matter,        .... 

iight  of  animal  at  beginning  of  experiment, 

$ight  of  animal  at  time  of  killing,  . 

jight  gained  during  experiment, 

I  weight  at  time  of  killing,      .... 

weight  by  dressing,         ....      25.1, 

i  weight  gained  during  experiment, 

Cost  of  Feed  Consumed  during  Experiment. 
s.  Com  Meal,  at  $24.00  per  ton,     . 
lis.  of  Skim-milk,  at  1.8  cents  per  gallon, 
.  Wheat  Bran,  at  $22.50  per  ton,    . 
.  Gluten  Meal,  at  $22.50  j>er  ton,    . 


99.43  lbs. 
119.07    " 
84.83    " 
36.05    " 


289.36  lbs. 

59.0  lbs. 
143.5   " 

84.5  " 
118.4  " 
or  17.5  per  cent. 

6^.7  lbs. 


$1  37 

2  36 

45 

45 

$4  63 
.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  4.15  lbs.  of 
matter  yielded  1  lb.  of  dressed  weight, 
feed  for  production  of  1  lb.  of  dressed  pork,  6.64  cents. 

[M.] 
Total  Amount  of  Feed  Consumed  from  Feb,  17  to  May  2. 
s.  Com  Meal,  equal  to  dry  matter, . 
s.  Skim-milk,  equal  to  dry  matter,  . 
.  Wheat  Bran,  equal  to  dry  matter, 
.  Gluten  Meal,  equal  to  dry  matter, 

al  amount  of  dry  matter, 


99.43  lbs. 
119.07    " 
34.83    " 
36.05    " 


289.38  lbs. 
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lAve  weight  of  animal  at  beginning  of  experiment, . 

Live  weight  of  animal  at  time  of  killing,  . 

Live  weight  gained  during  experiment, 

Dressed  weight  at  time  of  killing,      .... 

Loss  in  weight  by  dressing,         .        .        .       30.8  lbs.,  c 

Dressed  weight  gained  during  experiment, 

Cost  of  Feed  Consumed  during  Eosperimeni 
113.8  lbs.  Com  Meal,  at  $24.00  per  ton,      ,  '     . 
131.0  gals.  Skim-milk,  1.8  cents  per  gallon, 
39.6  lbs.  Wheat  Bran,  at  (22.50  per  ton,     ... 
39.6  lbs.  Gluten  Meal,  at  $22.50  per  ton,     . 


2.23  lbs.  of  dry  matter  fed  yielded  1  lb.  of  lire  weight, 

dry  matter  yielded  1  lb.  of  dressed  weight 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  4.8S 


Summary  of  Expesiment  VI. 


3 

a 

s 

a 

1 

|i 

I 

I 

118.8 

131.0 

80.6 

80.6 

84. 

J 

113.8 

131.0 

80.0 

80.6 

100. 

K 

113.8 

131.0 

80.6 

30.6 

83. 

u 

U8.8 

131.0 

80.6 

30.6 

S4. 

M. 

113.8 

181.0 

30.6 

30.6 

180. 

660.0 

655.0 

108.0 

108.0 

402. 

Total  Cost  of  Feed  Consumed  during  the  above-stated  1 
669.0  lbs.  Com  Meal,  .  .        .     ^  . 

655.0  gals.  Skim-milk, 

198.0  lbs.  Wheat  Bran, 

198.0  lbs.  Gluten  Meal, 


Average  cost  of  feed  for  production  of  1  lb.  of  dressed  p 
Manurial  Value  of  the  Feed  Consumed  during  the  abow 

Corn  Meal.        Skim-milk.  Wheat  Bran.  Gluten  MeaL 

$2  27  (5  94  $1  33  $1  73 

Manurial   value    of   feed    for   production  of  1  lb.  of 
2.78  cents. 
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Seventh  Feeding  Experiment. 

en  animals,  crosses  between  White  Chester  and  Black 
hire,  served  in  this  experiment.  Their  live  weights 
"rom  twenty-two  to  twenty-six  pounds  in  case  of  dif- 
animals.  The  same  fodder  articles  were  used  as  in 
drd,  fourth,  fifth  and  sixtli  experiments ;  they  were, 
er,  fed  in  different  proportions.  The  daily  ration  of 
neal  was  gradually  increased  during  the  progress  of 
periment,  for  the  purpose  of  altering  the  relative  pro- 
n  between  the  nitrogenous  and  non-nitrogenous  matter 
feed.  The  relative  proportion  of  one  part  of  digesti- 
trogenous  matter  to  two  and  nine-tenth  parts  of  non- 
enous  matter  was  changed  at  stated  periods  until  it 
d  1:4.28. 

Average  of  Daily  Rations. 


Corn  Meal 
(ooncM). 


Skim-mllk 
(qaarU). 


Wheat  Bran 
(omioes). 


OlQten  Meal 
(onncea). 


)  July  11,  . 
» July  26,  . 
)  July  28,  . 

>  Ang.  8,  . 
» Ang.  15,  . 

>  Ang.  23,  . 
»  Aug.  29,  . 
» Sept.  12,  . 
» Sept.  20.  . 

►  Oct.  11,  . 

►  Oct.  27,  . 


8.00 
12.00 
12.00 
12.00 
14.67 
17.34 
20.00 
23.34 
20.00 
47.00 
02.66 


1.84 
2.00 
2.06 
5.33 
8.00 
11.35 
17.00 
12.00 
15.66 


2.66 

4.00 

2.66 

5.33 

8.00 

11.35 

17.00 

12.00 

15.66 


cost  of  feed  consumed  varied,  in  case  of  different 
s,  from  4.80  to  5.49  cents  per  pound  of  dressed  pork 
5ed. 

ing  the  entire  lot  of  animals  into  considemtion  it 
ts  to  5.15  cents  per  pound  of  dressed  pork  ol>tained. 
lount  of  dry  matter  contained  in  the  feed  required  for 
oduction  of  one  pound  of  dressed  pork  varied  from 
>  3.24  lbs. 
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[N.] 

PITKIODS, 

jill 

jill 

i:  a 

1* 

1 

1SS7. 

Juao  28  to  July  2&, 

n.so 

140^ 

„ 

1:2.01 

2 

Jutj  36  to  Aug.  S» 

10^ 

M^ 

L«3 

'dJ2& 

l:^M 

4 

Aug.    9  loBfrpL2e, 

da.s^ 

»4,a 

31^ 

31J3 

1:3^ 

fi 

S«pl,  27  lo  Oct*  27, 

KSGM 

iSd.o 

2a.&a 

2o.&a 

1:4^ 

U 

Total  Amount  of  Feed  Consumed  from  June  38  i 

Sd2.03  lbs.  Corn  Meal,  equal  to  dry  matter, 
704  qts.  Skim-milk,  equal  to  dry  mutter,  . 
60.04  lbs.  Wheat  Bran,  equal  to  drj  matter, 
G1.66  Ibfi.  Gluten  Itleal,  iKjual  to  dry  matter, 

Total  amotmt  of  drj^  matter,       *       ,       .       . 

Live  %vei^bt  of  animal  iit  begimiiiig  of  ojtpentnent, , 
Live  weight  at  time  of  killings,    .        .        .        .        , 
Live  weight  gained  during  cxpunment, 
Drossed  weight  at  timo  of  killing,       ,         .         ,         , 
Loss  in  weight  by  dressirig,         .        .        .        .    41  lb 
Dressed  weight  gained  during  experiment. 


Cost  of  FeGil  Consumed  during  Exptrime 

202.98  lbs.  Com  ^leal,  at  S'2t  00  per  ton,    , 
17G  gals.  Skim-milk,  at  L8  cents  per  galloo, 
fiO.04  lbs.  Wheat  Bran,  at  ?22,50  per  ton,    . 
t^LGG  lbs.  Gluten  Mea},  at  $22.50  per  ton,  . 


%b\  lbs.  of  dry  matter  fed  yielded  I  !b.  of  live  weight 

dry  matter  yielded  1  lb.  of  dressed  weight. 
Co&t  of  feed  for  production  of  1  lb,  of  dressed  pork»  hX 
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CO.] 


30DS. 


M7. 

10  Jaly  25, 
joAng.  8, 
o  Sept.  20, 
to  Oct.  27, 


17.50 

10.60 

08.75 

100  JM 


140.0 

84.0 

294.0 

180.0 


1.03 
82.00 
20.58 


nil 


8.26 
82X0 
20.58 


1:2.01 
1:2.86 
1:8.34 
1:4JI0 


23.50 
44.00 
01.00 
125.00 


h 


44.00 

01.00 

1250)0 

184.50 


1^ 
^1 


lb.  OB. 
Oil 
1    8 
1    5 
114 


Total  Amount  of  Feed  Consumed  from  June  28  to  Oct,  27, 

lbs.  Com  Meal,  equal  to  dry  matter,  176.53  lbs. 

.  Skim-milk,  equal  to  dry  matter,     ....  126.72    " 

)8.  Wheat  Bran,  equal  to  dry  matter,                        .  63.51    " 

)6.  Gluten  Meal,  equal  to  diy  matter,       .        .        .  55.62   ** 


tal  amount  of  dry  matter, 412.38  lbs. 

eight  of  animal  at  beginning  of  experiment, .        .  23.50  lbs. 

eight  at  time  of  killing, 184.50    " 

eight  gained  during  experiment,             .                .  161.00   " 

i  weight  at  time  of  killing, 144.00   " 

weight  by  dressing,         .        .        .  40.5  lbs.,  or  21  per  cent 

1  weight  gained  during  experiment,                        .  127.19  lbs. 


Cost  of  Feed  Consumed  during  Experiment, 

ibs.  Com  Meal,  at  f24.00  per  ton, f 2  44 

s.  Skim-milk,  at  1.8  cents  per  gallon,      ....  3  17 

«.  Wheat  Bran,  at  f  22.50  per  ton, 68 

>s.  Gluten  Meal,  at  $22.50  per  ton, 70 


(6  99 


.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  3.24  lbs.  of 
matter  yielded  1  lb.  of  dressed  weight. 
feed  for  production  of  1  lb.  of  dressed  pork,  5.49  cents. 
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[P-] 


^  .  t* 

w  ,  m 

v>  t  ft 

*'     H     W 

V 

— 

F£BIODS. 

m 

1 

i 

m 

1 

H 

H 

H 

H 

>q 

P' 

1»HT_ 

Jmikj  2S  to  July  ^h. 

IT.a) 

14^.0 

- 

- 

l:2««l 

JnLj  SatoAtig.  a. 

lOJO 

S4i) 

L€3 

3.1^ 

l:2.a& 

i 

Abf.  ilLoSepuafl, 

fl3.75 

SD4,0 

S^J.OU 

1K.W 

l:nM 

( 

Sft|rt.  31  bu  Del.  21,  1 

106.34 

18a.O 

2e.£a 

2«.&» 

1:4.30 

tJ 

Totul  Artiount  of  Feed  CanmitncHfrom  Juftc  28 

'203m  lbs.  Com  ^leal,  equal  to  dry  inntter, 
7(>4  qts,  Skim^milk,  eijual  to  tiry  mjiUer^  . 
60.21  lbs.  "VV befit  Brati,  equal  to  dry  oititt^r, 
$1.83  lbs.  Gluten  Meal,  equal  to  dry  matter* 

Total  amount  of  dij  matter,       ,       .       ,       , 


Live  weiorht  of  auimal  at  beginning  of  ejEpenmoiitt 

Live  wdght  ut  time  of  killing,  . 

Live  weight  g-ained  dming  experimentt 

pressed  weigJit  at  time  of  killing, 

Loss  ill  weight  by  dressing, 

Dressed  weiglit  giiLned  dunng  experim«ntfc 


4nb 


Cost  qf  Fe^d  Consurmd  during  Exptrim^ 

SKftJ  lbs.  Com  MeJil,  at  ?24.(^>  per  ton,      .        .        - 
176  gu.l3.  Skim-milk,  at  1.8  centii  per  gallon. 
60.21  lbs.  Wheat  Bran,  at  |22.^»  per  ton*  * 
01.83  lbs,  Glutea  Meal,  at  $2^.50  per  ton,  . 


2.07  lbs.  of  rtr)*  matter  fed  jielded  1  lb,  of  live  weight 

dry  matter  yielded  I  lb.  of  dr eased  weight 
Cost  of  fetjd  for  pi-oduction  of  1  lb.  of  dresaed  pork,  5 
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[QO 

J0D8. 

Total  amount  of 
Com    Meal  Con- 
sumed   during 
Period  (in  lbs.). 

Total  amount  of 
Sklm-milk    Con- 
sumed   during 
Period  (In  qts.). 

Total  amount  of 
Wheat  Bran  Con- 
sumed   during 
Period  (In  lbs.). 

ToUl  amount  of 
Gluten  Meal  Con- 
sumed    during 
Period  (In  lbs.).     | 

II 

If 

hi 

It 

S7. 

lb.  OS. 

o  July  25, 

17.50 

140.0 

- 

- 

1:2.91 

MM 

54.75 

015 

oAng.  8, 

10.50 

84.0 

1.68 

8.25 

1:2.86 

M.n 

70.75 

1    2 

0  Sept.  26. 

08.41 

2M.0 

81.67 

81.67 

1:8.34 

70.75 

148.00 

1    8 

«Oot.  25. 

07.68 

174.00 

24.41 

24.41 

1:4.28 

14S.00 

108.00 

1    0 

Total  Amount  of  Feed  Consumed  from  June  28  to  Oct.  25. 

lbs.  Corn  Meal,  equal  to  dry  matter, 
.  Skim-milk,  equal  to  dry  matter,  . 
)6.  Wheat  Bran,  equal  to  dry  matter, 
>8.  Gluten  Meal,  equal  to  dry  matter, 

tal  amount  of  dry  matter,        .... 

Bight  of  animal  at  beginniog  of  experiment, . 
Bight  at  time  of  killing,    . 
eight  gained  during  experiment, 
1  weight  at  time  of  killing, 
weight  by  dressing, 
1  weight  gained  during  experiment. 


35  lbs.,  or ! 


168.70  lbs. 

124J56   " 

61.28   " 

63.37    " 

897.91  lbs. 

28.60  lbs. 

193.00    " 

164.60    " 

158.00    " 

2  per  cent 

128.81  lbs. 

Cost  of  Feed  Consumed  during  Experiment. 

lbs.  Com  Meal,  at  $24.00  per  ton, 12  82 

s.  Skim-milk,  at  1.8  cents  per  gallon,  8  11 

>s.  Wheat  Bran,  at  $22.60  per  ton, 66 

>s.  Gluten  Meal  at  $22.60  per  ton, 68 


$6  76 


3.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and  3.10  lbs.  of 
r  matter  yielded  1  lb.  of  dressed  weight, 
feed  for  production  of  1  lb.  of  dressed  pork,  5.27  cents. 
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[T.] 

PEBI0D8. 

Total  amount  of 
Com   Meal  Con- 
sumed    during 
Period  (In  lbs.). 

Total  amount  of 
Sklm-mllk    Con- 
sumed   during 
Period  (inqta). 

Total  amount  of 
Wheat  Bran  Con- 
sumed   during 
Period  (In  lbs.). 

Total  amount  of 
Gluten  Meal  Con- 
sumed    during 
Period  (in  lbs.). 

11 

1887. 

June  28  to  July  25, 

17.60 

140.0 

- 

- 

1:2.01 

25.75 

jQly  2«toAng.  8, 

10.60 

84.0 

1.68 

8.26 

1.-2.86 

68.50 

Aug.  0  to  Sept.  20, 

68.76 

2M.0 

82.00 

82.00 

1:SJI4 

TOM 

Sept.  27  to  Oct.  26, 

97.68 

lUJO 

24.41 

24.41 

1:4.28 

147.00 

Total  Amount  of  Feed  Consumed  from  June  28  to  0 

194.43  lbs.  Com  Meal,  equal  to  dry  matter, 
692  qts.  Skim-milk,  equal  to  dry  matter,  . 
58  04  lbs.  Wheat  Bran,  equal  to  dry  matter, 
59.66  lbs.  Gluten  Meal,  equal  to  diy  matter. 

Total  amount  of  dry  matter, 

Live  weight  of  animal  at  beginning  of  experiment. 

Live  weight  at  time  of  killing, 

Live  weight  gained  during  experiment,     .... 

Dressed  weight  at  time  of  killing, 

Loss  in  weight  by  dressing,  .42  lbs.,  o 

Dressed  weight  gained  during  experiment. 


Cost  of  Feed  Consumed  during  Experiment, 

194.48  lbs.  Com  Meal,  at  $24.00  per  ton,    . 
173  gals.  Skim-milk,  at  1.8  cents  per  gallon, 
58.04  lbs.  Wheat  Bran,  at  $22.50  per  ton,   . 
59.66  lbs.  Gluten  Meal,  at  $22.50  per  ton,  . 


2.28  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight;  ai 

dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  4.80  < 
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SnuiART  or  Experiment  vn. 


1 

ji 

a 

M 

11 

00 

3 

I 

ji 

1 



202^ 

178.0 

80.04 

81.68 

168.76 

120  J» 

6.89 

238.09 

178.0 

80.21 

81.83 

181.00 

127.10 

6.49 

208.00 

178.0 

80  Jl 

81.83 

174.00 

139.20 

6.02 

1M.09 

173.0 

67.71 

60.03 

104.60 

128.31 

6.27 

1M.4S 

178.0 

68.04 

69.68 

177.60 

138.45 

4.89 

IM^ 

173.0 

68.04 

69.88 

182.60 

128  JJ8 

6.28 

104.43 

173.0 

58.04 

60  88 

178.26 

140.85 

4J0 

1,880  40 

1.220.0 

412.28 

424.28 

1.181.60 

981.74 

- 

oUU  Cast  of  Feed  consumed  during  the  above-stated  Experiment, 

40  lbs.  Com  Meal, $16  64 

0  gals.  Skim-milk, 21  96 

)  lbs.  Wheat  Bran, 4  64 

1  lbs.  Gluten  Meal 4  77 

(48  01 
kge  cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.15  cents. 

nuHat  Value  of  the  Feed  consumed  during  the  above  ETDperiment, 


2 


Skim-mllk. 
•11  82 


Wheat  Brmn. 
•2  97 


Olaten  Meal. 
$3  71 


TotaL 

•23  52 


rial  value  of  feed  for  production  of  1  lb.  of  dressed  pork,  2.52 
ents. 

kking  for  granted  that  in  rabing  one  and  the  same  kind 
limals  to  corresponding  weights,  practically  the  same 
mt  of  nitrogen,  phosphoric  acid,  potassa,  etc.,  will  be 
ned  in  the  animal  system,  it  follows  that  the  excess  of 
Dne  of  these  constituents  of  one  diet  as  compared  with 
lier  one  must  count  in  favor  of  the  higher  commercial 
)  of  the  manurial  residue  of  that  particular  diet, 
x^epting  this  view  regarding  the  final  determination  of 
(ost  of  feed  as  correct,  it  will  be  noticed,  in  the  subse- 


f  * 
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quent  summary  of  our  previously  described  su 
periments,  that  an  addition  of  gluten  meal  and  ^ 
a  diet  consisting  of  skim-milk  and  com  meal, 
cost  of  dressed  pork,  in  consequence  of  the  hie 
the  manurial  refuse  obtained.  As  we  sold  our 
for  from  5 1  to  7  J  cents  per  pound,  we  received 
3.5  cents  for  labor,  housing,  etc. 

Our  seventh  feeding  experiment  has  given 
satisfactory  pecuniary  results ;  for  the  net  cost 
sumed  amounted  to  3.39  cents  per  pound  of  ( 
produced,  after  allowing  a  loss  of  thirty  per 
manurial  value  of  the  feed,  in  consequence  of  tl 
the  animal. 

Summary  op  Experiments  II.,  m.,  IV.,  V.,  ^ 


EXPERIMENTS. 

amount  of 
Matter  for 
tloii  of  one 

of  Dressed 
Ibt.). 

lit 

*®8 

11  £ 
1 

< 

i^ 

n 

8.81 

6.61 

2.3Q 

m.,iv.,v.,       .     .     .     . 

3.86 

6.92 

2.01 

VI 

ZM 

6.60 

2.78 

vn 

3.07 

6.15 

2.69 

Valiiation  of  Essential  Fertilizing  Constituents  con^ 
Various  Articles  of  Fodder  used. 


PnC 

Oorn 

Skim- 

MMU. 

milk. 

Moisture, 

10.00 

90.00 

Nitrogen  (17  cents  per  pound),   . 

1.96 

0.55 

Phosphoric  acid  (6  cents  per  pound),  . 

0.77 

0.17 

Potassium  oxide  (4^  cents  per  pound), 

0.45 

0.20 

Valuation  per  2,000  pounds. 

$7  97 

(2  25 
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Average  Analysis  of  Skim-mUk. 

Pvroent. 

tore  at  100°  C 89.78 

Matter, 10.22 

100.00 

Analysis  of  Dry  Matter. 

(Mineral  Matter), 7.82 

3.23 

sin  (Nitrogenous  Matter), 34.54 

•nitrogenous  Extract  Matter, 54.40 

100.00 
Nutritive  Ratio,  1 : 1.8. 

he  skim-milk  contained  10.22  per  cent,  of  solids ;  one 

rt  of  it  weighed  35.5  ounces,  and  contained  3.63  ounces 

olids ;  one  gallon  contained  14.52  ounces  of  dry  organic 

ter. 

sed  in  the  second,  third,  fourth,  fifth  and  sixth  experi- 

its. 

SKIM-MILK. 
[ATerage  of  two  AnalTses.] 

Percent. 

ture  at  100°  C, 91.00 

Matter, 9.00 

100.00 

Analysis  of  Dry  Matter. 

(Mineral  Matter), 6.67 

2.78 

Bin  (Nitrogenous  Matter), 34.00 

-nitrogenous  Extract  Matter, 56.55 


100.00 


Nutritive  Ratio,  1 :1.86. 
^sed  in  the  seventh  feeding  experiment. 
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GLUTEN   MEAL. 
99-82  per  cent,  passed  through  Mesh  144  to  square 


^ 

5^ 

i  o 

6 

i^ 

ll 

t^ 

iai 

2:3 

|l 

III 

Pound 
«,000 

Moisture  at  lOO**  C,     . 

8.45 

169.00 

Dry  Matter,. 

91.65 

1,831.00 

- 

100.00 

2,000.00 

- 

Analysis  of  Dry  Matter, 
Crade  Ash,  .... 

0.76 

16.20 

_ 

"     Cellulose,  . 

1.73 

34.60 

11.76 

"     Fat,    .... 

9.34 

186.80 

141.97 

"     Protein  (Nitrogenous 

Matter), 

86.31 

706.20 

600.27 

Non-nitrogenous  Extract 

Matter,      .... 

62.86 

1,067.20 

993.76 

100.00 

2,000.00 

1,747.76 

Used  in  the  third  experiment. 


GLUTEN  MEAT,. 

a 

a  ^ 

5  o 

I 

i^ 

ll 

t| 

tai 

!s^ 

1^ 

1^1 

Moisture  at  100°  C,     . 

8.95 

179.00 

Dry  Matter 

91.05 

1,821.00 

- 

100.00 

2,000.00 

- 

Analysis  of  Dry  Matter, 
Crude  Ash,  .... 

0.76 

16.20 

_ 

"      Cellulose,  . 

1.58 

31.60 

10.74 

"     Fat,    . 

7.61 

160.20 

114.15 

"      Protein  (Nitrogenous 

Matter), 

30.81 

616.20 

623.77 

Non-nitrogenous    Extract 

Matter,      .... 

59.34 

1,186.80 

1,116.69 

100.00 

2,000.00 

1,764.26 

Used  in  the  fourth,  fifth  and  sixth  experiments. 
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GLUTEN  MEAL. 
91.44  per  cent,  passed  through  Mesh  144  to  square  inch. 


i 
ll 

tuenu  (in 
In  a  ton  of 
lb«. 

it 

1 

Pound 
blcii 
2,000 

1 

►isture  at  100°  C,     . 

10.04 

200.80 

y  Matter, . 

89.96 

1,799.20 

- 

- 

100.00 

2,000.00 

- 

inalysis  of  Dry  Matter, 

ade  Ash,  .... 

0.78 

15.60 

— 

— 

s 

'      Cellulose,  . 

4.45 

89.00 

30.26 

34 

1  ^ 

*      Fat,    . 

9.34 

186.80 

141.96 

76 

1—4 

•*      Protein  (Nitrogenous 

Matter), 

34.67 

693.40 

589.59 

85 

n-nitrogenous  Extract 

Jatter 

50.76 

1,015.20 

954.29 

94 

1 

100.00 

2,000.00 

1,716.10 

- 

Used  in  the  seventh  feeding  experiment. 


CORN   MEAL. 


.  ^ 

1  ^ 

1^ 

onatitucnts  (Ir 
Ibs.)iuatono 
2,000  lb«. 

ounds  Digest! 
blc  in  a  ton  o 
2,000  lbs. 

5^5 

sis 

1 

« 

a 

&4 

li 

0^ 

-' 

^. 

isture  at  100°  C,     . 

12.62 

252.40 

Y  Matter, .... 

87.38 

1,747.60 

- 

- 

100.00 

2,000.00 

- 

- 

inalysis  of  Dry  Matter. 

1 

ide  Ash,  .... 

1.56 

31.20 

- 

- 

*      Cellulose,  . 

2.66 

53.20 

18.09 

34 

'QO 

^      Fat 

4.27 

85.40 

64.90 

76 

f.H 

*      Protein  (Nitrogenous 

Matter), 

11.43 

228.60 

194.31 

85     ' 

n-nitrogenous  Extract 

datter,     .... 

80.08 

1,601.60 

1,505.50 

94     i 

100.00 

2,000.00 

1,782.80 

- 

Used  in  the  second,  fourth,  fifth  and  sixth  experiments. 
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CORN  MEAL. 
93.28  per  eerU.  pasted  through  Meth  144  to  tquan 


1. 

!l 

l«i 
|il 

II 

Moisture  at  100**  C,     . 
Dry  Matter,. 

11.96 

88.06 

239.00 
1,761.00 

- 

Analysis  of  Dry  MaUer. 
Crude  Ash,  .... 

"     Cellxilose, . 

"      Fat,    .... 

"     Protein  (Nitrogenous 
Matter), 
Non-nitrogenous  Extract 

Matter 

100.00 

1.69 
2.69 
4.43 

13.13 

78.26 

2,000.00 

31.80 
61.80 
88.60 

262.60 

1,666.20 

17.61 
67.34 

223.21 

1,471.29 

100.00 

2,000.00 

1,779.45 

Used  in  the  third  feeding  experiment. 


CORN  MEAL. 

[Average  of  two  Analyses.] 


1 

11 

5  ^ 
11 

|l 

in 

Moisture  at  100*»  C,     . 

13.08 

261.60 

Dry  Matter, . 

86.92 

1,738.40 

- 

100.00 

2,000.00 

- 

Analysis  of  Dry  MaUer. 
Crude  Ash,  .... 

1.66 

33.20 

_. 

"     Cellulose,  . 

3.49 

69.80 

28.78 

"     Fat,    .... 

4.97 

99.40 

76.64 

"     Pi-otein  (Nitrogenous 

Matter),. 

10.39 

207.80 

176.63 

Non-nitrogenous  Extract 

Matter 

79.49 

1,589.80 

1,494.41 

100.00 

2,000.00 

1.770.41 

Used  in  the  seventh  feeding  experiment. 
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WHEAT  BRAN. 
81.93  per  cent,  pcused  through  Mesh  144  to  square  inch. 


tare  at  100*>  C, 
Matter, . 


alusis  of  Dry  Matter. 
eAsh,  .        .        .        . 

Cellulose,  . 

Fat,    .... 

Protein  (Nitrogenous 
Matter), 
litrogenous    Extract 
tter,      .        .        .        . 


12.06 
87.95 


100.00 


6.64 

11.49 

4.75 

17.86 

59.26 


100.00 


ill 


241.00 
1,729.00 


2,000.00 

182.80 

229.80 

95.00 

857.20 

1,185.20 


2,000.00 


•2 

-i 


45.96 
76.00 

814.84 

948.16 


1,884.46 


III 


20 
80 

88 

80 


87 


i 


ied  in  the  third,  fourth,  fifth  and  sixth  experiments. 

WHEAT  BRAN. 
73.36  per  cent,  passed  through  Mesh  144  to  square  inch. 


e    '*' 

1      V. 

1  ^ 

1 

al 

II 

5°3 

%  Kg 

s 

|| 

Vai 

a  -i 

^ 

h 

P^ 

pi 

lll 

i 

•A 

nro  at  100®  C,     . 

11.14 

222.80 

latter,. 

88.86 

1,777.20 

- 

- 

100.00 

2,000.00 

- 

- 

Uysis  of  Dry  Matter. 

5  Ash,  .... 

6.59 

131.80 

_ 

— 

^ 

Cellulose, . 

12.80 

256.00 

51.20 

20 

>o6 

Fat,    ...        . 

6.00 

120.00 

96.00 

80 

1-4 

Protein  (Nitrogenous 

Matter), 

17.72 

354.40 

311.87 

88 

litrogenous  Extract 

tter 

56.89 

1,137.80 

910.04 

80 

100.00 

2,000.00 

1,369.11 

- 

led  in  the  seventh  feeding  experiment. 


1 

1 
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OK    FODDER    SUPPLY,    AND    A2 
OF    FODDER    ARTICLES. 


W 


On  Fodder  Sopplt. 

The  practice  of  raising  a  greater  variety  of  va 
for  green  fodder  deserx^en  the  sonous  considerat 
em  engaged  in  the  dairy  bui^inet^.s,  for  it  8ccu 
supply  of  healthy,  nutritious  fodder,  at  a  time 
betnimet^  scarce  and  costly,  and  when  it  woul 
WHsteful  practice  to  feed  an  imix^rfectly  matured 
der  com.  The  frcquetitly  limited  area  of  Im 
remuoenitive  production  of  grasses,  and  the  not 
fuzed  exhfui:^ted  c'oniUtion  of  ti  large  proportioi 
pa^ture^,  makes  it  but  judicious  to  consider  s 
means  which  promise,  not  only  to  increaae, 
che:ipGn,  the  products  of  the  dairy • 

A  liberal  introduction  of  reputed  forage  cro] 
operation E^  has,  everywhere  in  various  direction 
the  success  of  agricultural  industry.  The  desini 
troducing  a  greater  variety  of  fodder  plants  in 
management  i:^  genendly  conceded.  In  choosit 
timt  purpose,  it  seems  advisable  to  select  crops  ' 
:idv:uit:igeotisly  su})plpment  our  leadinsj  fodder 
from  the  products  t>f  pastures  and  meadows),— 
com  and  t.'orn  stover. 

Tiking  this  view  of  the  question,  the  greut  a 
family  of  legumincnis  plants,  as  clovers,  %*etch 
serradelb,  }icas,  beans,  lupines,  etc.,  is,  in  a  pt 
gree,  well  *iuiilitied  for  that  purpose*  They  da 
decided  i^ecommendation  in  the  interest  of  a 
for  the  introduction  of  economical  systems  o 
under  various  L^nnditions  of  soil»  and  different  t 
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irkets.  Most  of  these  fodder  plants  have  an  extensive 
jsteniy  and,  for  this  reason,  largely  draw  their  plant- 
from  the  lower  portion  of  the  soil.  The  amount  of 
le  and  roots  they  leave  behind  after  the  crop  has  been 
3ted  is  exceptionally  large,  and  decidedly  improves 
}he  physical  and  chemical  condition  of  the  soil.  The 
are  consequently  better  fitted  for  the  production  of 
w-growing  crops,  as  grains,  etc.  Large  productions 
Ider  crops  assist  in  the  economical  raising  of  general 
crops ;  although  the  area  devoted  to  the  cultivation  of 
tter  is  reduced,  the  total  yield  of  the  land  is  usually 
satisfactory. 

3  of  the  foremost  experts  in  stock-feeding,  Julius 
of  Halle,  Germany,  expressed  the  ^ whole  question 
3  following  terse  manner:  *«  Much  fodder,  —  much 
re,  large  crops  and  more  money  in  the  end.** 
ih  farmer  ought  to  make  his  selection,  from  among  the 
18  fodder  plants,  to  suit  his  individual  resources  and 
;  yet,  adopting  this  rule  as  his  guide,  he  ought  to  make 
lection  on  the  basis  that  the  crop  which  is  capable  of 
cing,  for  the  same  area,  the  largest  quantity  of  nitro- 
-containing  food  constituents,  at  the  least  cost,  is,  as 
,  the  most  valuable  one  for  him. 

•  prominent  fodder  plants  may  be  classified,  in  regard 
relative  proportion  of  their  nitrogenous  organic  food 

kuents  to  their  non-nitrogenous  organic  food  con- 
its  (nutritive  ratio) ,  in  the  following  order :  — 

rominotis  plants,  clover,  vetch,  etc.,  ...        1 :2.2  to    1 :4.5 

isscs, 1:6.0  to    1;8.0 

»en  corn,  roots  and  tubers, 1 :6.0  to  1 :15.0 

value  of  an  article  of  fodder  may  be  stated  from  two 
nt  stand-points, —  that  is,  with  reference  to  its  cost  in 
jal  market,  and  with  reference  to  its  nutritive  feeding 

•  The  market  price  may  be  expressed  by  a  definite 
>T  each  locality ;  it  depends  on  demand  and  supply  in 
Arket,  and  it  is  beyond  the  control  of  the  individual 
•.     The   nutritive   value,  or,  conmionly   called,   food 

letailfl  regarding  estimation  of  natritiye  ratio,  see  article  on  ''  Fodder  and 
Analysis,"  Page  31-37,  Foorth  Annual  Report. 
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valae,  of  the  article  cannot  be  expressed  by  a  d 
it  varies  with  a  more  or  less  judicious  applicati 
pends  also,  to  a  considerable  degree,  on  its  adapi 
varying  circumstances. 

To  secure  the  most  satisfactory  returns  from 
home-raised  fodder  crops,  is  as  important  a  ques 
of  raising  them  in  an  economical  manner.  T 
whether  one  or  the  other  fodder  mixture  will 
mately,  under  otherwise  corresponding  circum 
cheapest  one,  can  only  be  answered  intelligently 
the  original  cost  of  the  feed  consumed,  and  the  ^ 
manurial  residue  subsequently  obtained,  are  duly 

The  composition  of  the  various  articles  of  f( 
farm  practice  exerts  a  decided  influence  on  tl 
value  of  the  animal  excretions,  resulting  from  t 
the  diet  of  different  kinds  of  farm  live-stock, 
potash,  phosphoric  acid,  and,  in  particular,  nitre 
der  contains,  the  more  valuable  will  be,  unde 
corresponding  circumstances,  the  manurial  i 
behind,  after  it  has  served  its  purpose  as  a  consti 
food  consumed. 

As  the  financial  success  in  most  farm  manageme 
in  a  considerable  degree,  on  the  amount,  the  cl 
the  cost  of  the  manurial  refuse  material  secured 
tion  with  the  special  farm  industry  carried  on,  : 
further  argument  to  prove  that  the  relations 
between  the  composition  of  the  fodder  and  the  i 
manure  resulting  deserves  the  careful  considers 
farmer,  when  devising  an  efficient  and  at  the  sai 
economical  diet  for  his  live-stock. 


Fodder  Corn  and  Corn  Ensilage. 

In  the  fourth  annual  report  on  the  work  of  the '. 
Station,  it  was  stated  that  a  series  of  tests  carrie 
plants  taken  from  our  fields  had  demonstrated  tl 
the  vegetable  matter  in  the  variety  of  com  on  ti 
had  increased  from  fifty  to  one  hundred  per  cen 
weight  between  the  time  of  the  first  appearance  c 
and  the  beginning  of  the  kernels  to  glaze.     It 
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the  same  variety  of  com,  raised  under  fairly  corre- 
ling  circumstances,  as  far  as  the  general  character  of  the 
tnd  the  mode  of  cultivation  are  concerned,  contained,  in 
hundred  weight  parts,  at  the  time  of  ihejftrst  appearance 
?  tassel,  from  twelve  to  fifteen  weight  parts  of  dry  vege- 
matter,  and  from  eighty-five  to  eighty-eight  parts  of 
: ;  while  at  the  time  of  the  beginning  of  the  glazing  of 
emelsy  the  former  was  noticed  to  vary  from  twenty^hree 
^enty-eight  weight  parts,  and  the  water  from  sf^enty- 
to  seventy-two.  These  results  of  our  investigation  left 
oubt  concerning  the  fact  that  our  green  fodder  com,  at 
ime  of  the  beginning  of  the  glazing  of  the  kernels, 
ined  nearly  twice  as  much  vegetable  matter  per  ton 
it  of  com  as  at  the  time  of  the  appearance  of  the 
[s. 

is  feature  in  the  change  of  the  composition  of  the 
jr  com  during  its  growth  is  not  an  exceptional  one ; 
IT  changes  are  noticed  in  all  our  farm  plants.  Our  ob- 
tions  in  this  direction  were  reported  for  the  purpose 
mishing  some  more  definite  numerical  values  for  the 
deration  of  our  practical  farmers.  As  long  as  the  vital 
;y  of  an  annual  plant  is  still  essentially  spent  in  the 
Eise  of  its  size,  as  a  rule,  but  a  comparatively  small 
nt  of  valuable  organic  compounds,  as  starch,  sugar, 
accumulate  within  its  cellular  tissue.  The  comparative 
ig  value  of  the  same  kind  of  fodder  plants,  or  any  par- 
tr  part  of  such  plants,  is  not  to  be  measured  by  its  size, 
>y  the  quantity  of  valuable  organic  nitrogenous  and 
dtrogenous  constituents  stored  up  in  its  cellular  system, 
larger  or  smaller  amount  of  dry  vegetable  matter  left 
d  from  a  given  weight  of  samples  of  the  same  kind,  of 
ier  plant  of  a  corresponding  stage  of  growth,  indicates, 
e  majority  of  cases,  their  respective  higher  or  lower 
»niical  value  for  feeding  purposes.  Agricultural  chem- 
for  this  reason,  usually  begin  their  examination  of  a 
ir  plant,  with  a  test  for  the  determination  of  the  amount 
y  vegetable  matter  left  behind  when  carefully  brought 
constant  weight,  at  a  temperature  not  exceeding  110^  C. 
B  amount  of  vegetable  matter  in  a  given  weight  of  green 
ir  com,  cut  at  the  beginning  of  the  glazing  of  the  kernels j 


Digitized  by  CjOOQ IC  " 


92  AGRICULTURAL  EXPERIMENT  STA 

is  known  to  be  not  only  nearly  twice  as  large, 
with  that  contained  in  an  equal  weiglU  of  green 
when  jast  showing  the  tasaeU^  but  it  is  also  k 
pound  for  pound,  more  nutritious ;  for  it  cc 
starch,  more  sugar,  more  of  valuable  nitrogenou 

Accepting  these  views  as  correct,  our  silos  hav 
for  several  years  past,  with  fodder  com  wb 
reached  the  stage  of  growth  when  the  kernels  b 
over.  The  condition  of  the  plants  along  the  o 
corn-field  served  as  guides.  These  plants  are,  as 
advanced  in  growth  than  those  in  the  more  pn 
of  the  field. 

The  fodder  com,  when  cut  for  the  silo,  & 
to  acquire  a  slightly  yellowish  tint  along  th 
the  field,  yet  was  still  green  and  succulent  in 
parts ;  the  kernels  were  soft,  their  contents  som 
and  their  outside  just  beginning  to  glaze. 

A  silo,  five  by  fourteen  feet,  inside  measure 
feet  deep,  was  filled  to  a  depth  of  from  eight 
as  fast  as  the  cut  com,  1\  to  \\  inches  loi 
supplied  and  tramped  down.  As  soon  as  tb 
com  assigned  for  that  silo  (9  tons)  was  filled  ir 
was  carefully  covered  with  tarred  paper  and 
boards,  in  the  same  manner  as  in  the  case  of  t 
and  at  once  pressed  down  with  twenty-five  bar 
A  maximum  registering  thermometer  was  safelj 
depth  of  about  three  feet  in  the  mass,  to  recon 
temperature  which  the  latter  would  reach  durin 
keeping  the  silo  closed. 

The  silo  was  re-opened  for  feeding,  Jan.  4 
record  of  the  maximum  thermometer  buried 
tre  of  the  silo  showed  97^  F.,  indicating  but 
crease  in  temperature,  as  compared  with  the  tei 
the  day  when  filled.  The  ensilage  was  of  a  j 
A  comparison  with  the  composition  of  the  greei 
which  served  for  its  manufacture,  shows  the  u 
noticed  in  a  silo  which  has  been  filled  at  onc< 
carefully  without  any  material  delay,  to  pre 
serious  heating  up  of  its  contents ;  namely,  s 
nitrogenous  matter  and  crude  cellulose,  and  ai 
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Etcids  and  soluble  non-nitrogenous  extract  matter.  The 
ive  ratio  of  the  fodder  com  was  but  slightly  altered, 
ample  of  the  com  ensilage,  taken  from  two  foot  below 
rface,  near  the  centre  of  the  silo,  contained  32.46  parts 
'  matter,  0.0185  parts  of  actual  ammonia,  and  required 
milligrams  of  sodium  oxide  for  the  neutralization  of 
ds  (acetic  and  lactic  acids).  An  average  sample  of 
isilage  served  for  the  analysis  below  reported. 

sen  Fodder  Com^  used  for  Ensilage  in  1886  {Clark  vaii^ty), 
ym  EnsUagey  obtained  from  the  above-described  Fodder  Com, 


POCITDS  PBB  nnVDBSD. 

I. 

IL 

re  at  lOO*  C, 

Uter,  

70.27 
29.73 

71.60 
28.40 

Analysis  of  Dry  Matter, 

(Uh, 

Cellulose 

Pat, 

100.00 

6.24 

24.60 

8.38 

100.00 

8.32 

18.62 

6.07 

?rotein  (Nitrogenous  Matter),  . 
Togenous  Extract  Matter, 

8.36 
58.52 

7.78 
64.31 

100.00 

100.00 

is  of  Oreen  Fodder  Com  and  Com  Ensilage^  with  Reference 
to  Fertilizing  Constituents. 


•e  at  100*»  C,      . 
oric  add  (6  cents  per  pound), 
>xide,         .... 
tium  oxide, 

a  oxide,      .... 
am  oxide  (4J  cents  per  pound) 
oxide,       .... 
jn  ( 1 7  \jents  per  pound) ,   . 
le  matter,  .... 


on  per  2,000  pounds. 


Pounds  pbb  IIitkdbed. 


Oreen 
Fodder  Com. 


70.27 
0.13 

0.05 
0.18 
0.36 
0.05 
0.41 
0.45 


?1  86 


Corn 
Ensilage. 


71.60 
0.14 
0.02 
0.09 
0.10 
0.33 
0.05 
0.36 
0.04 

f  1  68 
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The  com  was  raised  upon  land  which  1 
several  years  fertilized  with  ground  bone  ai 
potash,  600  pounds  of  ground  bone  and  20 
muriate  of  potash  being  applied. 

The  ensilage  has  been  used  with  satisfactory 
feeding  experiments  with  milch  cows,  I.,  which 
in  the  beginning  of  this  report. 

The  silo  was  filled  again  with  fodder  com 
Sept.  5,  1887.  The  same  rules  were  carriec 
occasion  as  in  the  preceding  year.  A  ma: 
minimum  recording  thermometer  has  been  b 
feet  below  the  surface  of  the  cut  com,  to  s 
in  temperature,  etc.  The  ensilage  will  be 
repetition  of  our  feeding  experiments,  under  a 
circumstances. 


1.    FODDER  OATS. 

[Grown  at  the  Experiment  Station  on  well-mannred  land.    Co 

(in  bloom).] 


1 

II 

ft 

^  -  1 

|l! 

Moisture  when  collected,     . 

78.61 

1,572.00 

_ 

Dry  Matter  when  collected, 

21.39 

427.80 

- 

100.00 

2,000.00 

- 

Analysis  of  Dry  Matter. 

Crude  Ash,  .... 

7.38 

147.60 

- 

"      Cellulose,. 

33.12 

662.40 

— 

"      Fat,    .... 

2.02 

40.40 

18./ 

"      Protein  (Nitrogenous 

Matter), 

7.10 

142.00 

m.{ 

Non-nitrogenous    Extract 

Matter,      .... 

60.38 

1,007.60 

1,007.( 

100.00 

2,000.00 

1,107.] 
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2.    FODDER  OATS, 
ra  at  the  Experiment  Station  on  well-mannred  land.   Collected  Jnly  13, 1886.] 


1 

ConstituenU  (in 
Um.)  in  a  ton  of 
2,000  lbs. 

Pounds  Digesti- 
ble In  a  ton  of  | 

f  1 

0 

tore  when  collected,     . 

71.18 

1,423.60 

_ 

. 

\ 

Biatter  when  collected, 

28.82 

576.40 

- 

- 

100.00 

2,000.00 

- 

- 

^ysis  of  Dry  MaUer. 
eAsh,  .... 

6.99 

139.80 

- 

. 

g? 

Cellulose,  . 

32.83 

656.60 

- 

- 

Fat,    ...        . 

2.44 

48.80 

22.45 

46 

P 

Protein  (Nitrogenous 

Matter), 

7.05 

141.00 

80.38 

57 

nitrogenous  Extract 

itter,      .... 

50.69 

1,013.80 

1,013.80 

100 

100.00 

2,000.00 

1,116.63 

- 

* 

ROWEN  (Hay). 

xl  on  Station  Groondfl,  1887.    Contained  a  liberal  admixture  of  Bed  Clover.] 

Per  cent. 


Matter, 

91.16 

Analysis  of  Dry  MaUer, 
BAsh, 

Cellulose, 

Fat, 

Protein  (Nitrogenous  Matter), .... 
aitrogenous  Extract  Matter,         .... 

100.00 

10.50 
29.46 
3.05 
13.20 
43.79 

i; 

f.; 

Fertilizing  Ingredients  of  Rowen. 

ureatlOO^C, 

ihoric  acid.    ......... 

100.00 

Per  cent. 

8.840 

.364 

1 

slum  oxide, 

2.860 

■  I 
•  1 

m  oxide, 
im  oxide, 
esiam  oxide, 
;  oxide, 
ible  Matter, . 


1.930 
.122 
.853 
.197 
.057 

2.178 
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SERIUBELLA. 

[Grorn,  at  the  E^pcnment  Station,    Collected  when  fn  btocni 


ifoistiiro  when  collected, 
lyry  Mattor  when  coUfcted, 


Anuhffiis  of  Dry  MaUer, 
Cmde  Ash,  .       ; 
*'      CeJ]ulose,  . 
"     Fat,   .        ,  ; 

"      Pi-otem  (Kitro^cnoua 
Matter),         ,        , 
JNToii-iiitrogenous    Extrflot 
Mattor,      .        .        .        , 


^na/^m  ofSerrmleUa,  with  Bef^r^n^t^  FBrHiizing 


Moisture  at  100°  C,      . 
Phosphoric  at^kl  (G  cents  per  pound), 
^ofa.^.'?i^m  i^xklc  (4  J  cents  per  pound) 
MagiK-siuin  oxide, 
Calciuiu  oxide. 
Sodium  oxide, 

Nitrogen  (17  cents  per  pound). 
Insoluble  Matter,  . 

Valmitioji  per  2.0(10  pminds. 


Thi.  plunt  has  been  described  in  previous  ™ 
raluable  fodder  plant,  adapted  to  moi.%  sandy  I 
feediDg  value  has  been  tested  at  the  Station  during 
jear,  ^ 
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WHITE  DAISY  (Leucaothkmum  vuloare). 

(Dried,) 

Per  OMit. 

iture  at  100°  C, 9.66 

Matter, 90.35 

100.00 
Analyais  of  Dry  Matter, 

eAsh, 7.06 

Cellulose, 36.09 

Fat, 2.32 

Protein  (Nitrogenous  Matter), 7.68 

Ditrogenous  Extract  Matter, 46.86 

100.00 
Fertilizing  Ingredients  of  White  Daisy. 

ureatlOOoC, 9.65 

)horic  add, .435 

slum  oxide, 1.253 

gen, 1.110 

m  oxide, 1.636 

[un  oxide, 1.302 

ledum  oxide,                                         .198 

able  Matter, 279 

ition  per  2,000  lbs., |5  3G 

"PRIDE  OF  THE  NORTH"  CORN. 
[Raised  at  the  Experiment  Station,  1886.] 

^erage  length  of  ear,  seven  inches,  containing  fourteen 
of  kernels.  The  ear  was  well  filled-out  at  the  butt, 
■age  weight  of  the  com  and  cob  was  six  ounces,  consist- 
of  84  per  cent,  of  kernels  and  16  per  cent,  of  cob. 
"age  weight  of  kernels,  .24  gramme. 

Per  cent. 

ore  at  100°  C, 8.75 

latter, 91.25 

100.00 
Analysis  of  Dry  Matter. 

J  Ash, 1.59 

Cellulose, 2.54 

Fat,     ....        • 4.34 

Protein  (Nitrogenous  Matter), 12.05 

litrogenous  Extract  Matter, 79.48 

100.00 


r 
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The  seed.com  camo  from  the  Department  ol 
at  Washington,  D.  C. ;  it  had  been  obtained  froi 
The  com  was  raised  at  the  Station  lands  in  goo< 
with  600  pounds  of  ground  bones  and  200  poun 
of  potash  per  acre,  as  fertilizer.  The  plant  b 
**  Dent"  variety,  and  deserves  recommendation 
our  section  of  the  Stale.  The  composition  o 
is  above  the  average.  The  stalks  are,  howeve 
harder  than  many  of  our  local  varieties. 


"WESTERN  DENT''  CORN. 

[Sent  on  from  Sonderland,  Mass.] 


Ean 


Moisture  at  100°  C,      . 
])ry  Matter,  . 


Analysis  of  Dry  Matter, 
Crude  Ash, 

"      Cellulose, 

"      Fat, 

"     Protein  (Nitrogenous  Matter), . 
Non-nitrogenous  Extract  Matter, 


10.S 
89i 


lOO.C 


1.4 
l.fi 
4.7 
9.S 
82.6 


100.C 


The  above-stated  com  was  raised,  accordin; 
received,  on  excellent  soil  hi  **  Sunderland  Mea< 
cords  of  barnyard  manure  and  150  pounds  of 
fertilizer  per  acre  had  been  applied. 


6  stalks,  well  air-dried,  weighed . 
6  ears,  well  air-dried,  weighed    . 


The  average  length  of  the  ear  was  seven  a 
inches.  It  contained  twelve  rows  of  kernels,  an 
weight  amounted  to  six  and  one-half  ounces ;  8! 
kernels,  and  14.4  per  cent.  cob. 
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"CANADA"  CX)RN  (Kernels). 

[Sent  on  from  North  Amhent,  Mass.] 

Per  06iit. 

►isture  at  100**  C,      ....    * 9.76 

^Matter, 90.24 

100.00 

Analysis  of  Dry  Matter, 

ideAsh 1.77 

*  Cellulose, 2.18 

*  Fat, 6.39 

*  Protein  (Nitrogenous  Matter), 11.50 

Q-nitrogenous  Extract  Matter, 78.16 

100.00 

rhe  above-stated  com  was  grown  on  heavy,  dry  loam, 
tilized  with  nine  cords  of  barnyard  manure  and  hog 
nure  to  the  acre. 

8  ears,  well  air-dried,  weighed    ....        1  lb.,  13  oz. 
5  stalks,  well  air-dried,  weighed .  1   "      4  " 

rhe  average  length  of  the  ear  was  six  and  one-third  inches, 
contained  eight  rows  of  kernels,  and  its  average  weight 
lounted  to  three  and  three-fourths  ounces;  85.07  per 
it.  kernels,  and  14.93  percent,  cob.  The  average  weight 
a  kernel  was  .34  gramme.  The  yield  per  acre  at  harvest 
le  was  5,063.5  pounds  of  ears. 


b 


ADAM'S  WHITE  CORN. 

[Sent  on  frt>m  North  Amherst,  Mass.] 

Percent 

isture  at  100°  C, 10.96 

jr  Matter, i        89J34 

100.00 

Analysis  of  Dry  Matter. 

ideAsh, 1.56 

*  Cellulose, 2.22 

'*     Fat, 5.37 

*  Protein  (Nitrogenous  Matter) 8.88 

n- nitrogenous  Extract  Matter, 81.97 

100.00 
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The  above-stated  com  was  grown  on  light,  sand; 
fertilized  with  four  cords  of  barnyard  manure  and  thi 
bushels  of  unloached  ashes  per  acre. 


6  C5ara,  well  alr-driad,  weighed    . 
6  stalks,  well  air-dricJ,  weighed  . 


2  lbs., : 

1    "  ( 


The  average  length  of  ear  was  eight  and  one- 
inches*  It  contained  twelve  rows  of  kernels,  and  its  j 
weight  amounted  to  six  ounces ;  72.2  per  cent.  kem< 
27.8  per  cent*  cob.  The  average  weight  of  a  kernel 
gramme.  The  yield  per  acre  at  harvest  time  ww 
pounds  of  ears. 


BROOM^CORN  SEED  (Ungbound). 

[S«nt  OD  fhjin  North  Hadlej,  BCass.] 


Moisture  at  100^  C, 
Dry  Matter,  . 


Analt/Hs  of  Dry  Matter. 
lYude  Ash,    *         .         *         .         . 

Cellulose,   .... 

Fat, 

IVotein  (Nitrogenous  Matter), 
Not! -nitrogenous  Extract  Matter, 


BKOOM  CORN  SEED  MEAL. 

70^26  per  cent,  passed  screen  144  mesh  to  square  inch. 

[Seist  on  rrom  Nortli  Hadlej,  Maas.] 

Moisture  at  100°  C.»      .        . 

l>ry  Matter, 

AnaUjs^  of  Dry  Matter, 
Crude  Aah,    .         , 

"      Cellulose,  . 

"Fat, 

**      Protein  (Nitrogenous  Matter), 

Ncin-nitrogeaous  Extract  Jlatter, 
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BROOM-CX)RN  WASTE  (Stalks) 
[Sent  on  from  North  Hadloy,  Mms.] 

oisturo  at  100°  C, 

7  Matter, 


Analysis  of  Dry  Matter. 

Tide  Ash, 

"     Cellulose, 

"     Fat, 

**     Protein  (Nitrogenous  Matter), 
»n-nitrogenous  Extract  Matter, 


Percent. 

8.70 
91.30 

100.00 

4.88 

39.25 

1.00 

6.78 

48.09 


Fertilizing  Ingredients  of  Broom-Oom  Waste. 

>isture  at  100°  C, 

osphoric  acid  (6  cents), 

tassium  oxide  (4 J  cents), 

Erogen  (12  cents),     .  

Icium  oxide, 

gnesium  oxide, 

loluble  Matter, 


100.00 


10.374 
.460 
1.858 
.870 
.242 
.170 
.997 


luatiion  per  ton  of  2,000  pounds, |4  13 


PEA  MEAL. 

[Sent  on  from  Springfield,  Mass.] 

63.88  per  cent,  passed  through  Mesh  144  to  square  inch. 


—    V* 

<z 

1  ^ 

1 

B   o 

If 

^    Kg 

1 

l§ 

o   «    « 

3     C    -^ 

Q   -5 

^22 

«» 

|l 

p  —  « 

Pounds 
ble  in 
2,0001 

I'er  ccn 
Const 

1 

a 

isture  at  100°  C,     . 

8.85 

177.00 

J  Matter, .... 

91.15 

1,823.00 

- 

- 

100.00 

2,000.00 

- 

- 

inalysis  of  Dry  Matter . 
idoAsh,  .        .        .        . 

, 

2.94 

58.80 

-. 

. 

2? 

'      Cellulose,  . 

19.42 

388.40 

_ 

_ 

'C4 

*      Fat,    . 

1.67 

33.40 

26.72 

80 

^4 

'      Protein  (Nitrogenous 

Matter), 

20.95 

419.00 

368.72 

88 

[i-n!trogenous  Extract 

fatter,     .... 

55.02 

1,100.40 

1,034.38 

94 

100.00 

2,000.00 

1,429.82 

- 

i 
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The  above  material  comes  from  parties  engaj 
manufacture  of  split  peas.  It  is  .evidently  a  i 
ground  peas  with  a  liberal  admixture  of  groun 
peas.  The  article  is  offered  in  Springfield  at  twe 
per  ton.  The  well-known  highly  nutritious  qua 
peas  renders  a  trial  advisable. 


Analysis  of  Pea  Meal^  with  Reference  to  its  Fertilizing  i 

Moisture  at  100°  C, 

Ferric  oxide, 

Phosphoric  acid  (6  cents  per  pound), 

Magnesium  oxide, 

Calcium  oxide, 

Potassium  oxide  (4\  cents  per  pound),       .... 

Sodium  oxide, 

Nitrogen  (17  cents  per  pound), 

Insoluble  matter, 

Valuation  per  2,000  pounds, 


GLUTEN  MEAL  (CracAGO). 
[Bought  at  Springfield,  Mass.] 


1 

Vi 

n 

ti- 

i.ti 

t-i 

ll  • 

in 

Poondi 
2,000 

Moisture  at  lOO*'  C,     . 

10.04 

200.80 

.    i 

Dry  Matter,  .... 

89.96 

1,799.20 

» 

100.00 

2,000.00 

Analysts  of  Dry  Matter. 
Crude  Ash,  .... 

.78 

15.60 

«    1 

»      Cellulose,  . 

4.45 

89.00 

30.26 

"      Fat,    .... 

9.34 

186.80 

141.97 

"      Protein  (Nitrogenous 

Matter), 

34.67 

693.40 

589.39 

Non-nitrogenous  Extract 

Matter,      .... 

50.76 

1,015.20 

954.29 

100.00 

2,000.00 

1,715.91  1 

1 
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WHEAT  BRAN. 

[Amherst  MUU] 


isture  at  100°  C, 
r  Matter, . 


inali/Hs  of  Dry  Matter, 
ide  Ash,  .        .        .        . 
'     Cellulose,  . 

Fat,    . 

Protein  (Nitrogenous 
Matter), 
i-nitrogenous    Extract 
[attter,     .        .        .        . 


tl 


1?! 


10.38 
89.62 


100.00 

6.92 

14.26 

4.81 

16.25 

67.76 


100.00 


207.60 
1,792.40 


2,000.00 

138.40 

285.20 

96.20 

325.00 

1,155.20 


2,000.00 


ft     CI     • 

5  .s  8, 


57.04 
76.96 

286.00 

924.16 


1,344.16 


20 
80 

88 

80 


WHEAT  BRAN  (1886). 

[Fine  Ground.] 

94,95  per  cent,  passed  through  Mesh  144  to  square  inch. 


sture  at  100°  C, 
Matter, . 


nalysis  of  Dry  Matter. 
de  Ash,  .... 

Cellulose, . 

Fat 

Protein  (Nitrogenous 
Matter), 
i-nitrogenous  Extract 
latter,     .        .        .        . 


I'- 
ll 


12.20 
87.80 


100.00 

7.83 

10.92 

2.80 

19.79 

59.16 


100.00 


^1 


244.00 
1,756.00 


2,000.00 

146.60 

218  40 

56.00 

395.80 

1,183.20 


2,000.00 


SI 
«  -s 

c  «  8 


43.68 
44.80 

348.30 

946.56 


1,383.34 


m 

gas 


20 
80 

88 

80 
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Analysis  of  Wheat  Bran,  wUh  reference  to  Fertilizing 


Moisture  at  100°  C, 

Phosphoric  acid  (G  cents  per  pound), . 
Magnesium  oxide,        .... 

Calcium  oxide, 

Potassium  oxide,  (4}  cents  per  pound), 

Sodium  oxide, 

Nitrogen  (17  cents  per  pound),   . 
Insoluble  matter, 


Valuation  per  2,000  pounds. 


WHEAT  MIDDLINGS. 

[Amherst  Mill.] 
99.51  per  cent,  passed  through  Mesh  144  to  squar 


1 

II 

1^ 

in 

Pound*  D 
ble  In  a 
2,000  lbs. 

Moisture  at  100^  C,     . 

9.54 

190.80 

Dry  Matter, .... 

90.46 

1,809.20 

- 

100.00 

2,000.00 

Analysis  of  Dry  Matter, 

Crude  Ash,  .... 

4.47 

89.40 

- 

"      Cellulose, . 

5.64 

112.80 

22.56 

"      Fat,   .... 

6.00 

120.00 

96.00 

"     Protein  (Nitrogenous 

Matter), 

19.45 

389.00 

342.32 

Non-nitrogenous   Extract 

Matter,     .... 

64.44 

1,288.80 

1,031.04 

100.00 

2,000.00 

1,491.92 

Analysis  of  Wheat  Middlings,  vnth  reference  to 
Constituents, 


Moisture  at  100°  C,  .... 
Phosphoric  acid  (6  cents  per  pound),  . 
Ferric  oxide,  •  .  .  .  . 
Magnesium  oxide,        .... 

Calcium  oxide, 

Potassium  oxide  (4J  cents  per  pound), 

Sodium  oxide, 

Nitrogen  (17  cents  per  poxmd),  . 
Insoluble  matter, 


Valuation  per  2,000  pounds. 
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CORN  MEAL. 
92.93  per  cent,  pasted  through  Mesh  144  to  square  inch. 




1 

£  ^ 

i   o 

S^  . 

- 

;i 

II 

0      ■ 

1 

|t 

lu 

Foanda   D 
2,000  lbs. 

ill 

1 

ture  at  100°  C,     . 

11.68 

233.60 

. 

_ 

Matter,. 

88.32 

1,766.40 

- 

- 

100.00 

2,000.00 

- 

- 

\aly9ie  of  Dry  Matter. 
eAsh,  .        .        .        . 

1.66 

31.20 

. 

. 

Cellulose,  . 

2.44 

48.80 

16.59 

34 

Fat,    ...        . 

4.73 

94.60 

71.89 

76 

^ 

Protein  (Nitrogenous 

Matter), 

10.34 

206.80 

175.78 

85 

nitrogenous  Extract 

itter,      .... 

80.93 

1,G18.60 

1,121.48 

94 

100.00 

2,000.00 

1,385.74 

- 

' 

CORN  MEAL. 
[Amberet  MiU.] 


ure  at  100°  C, 
latter,. 


ilysis  of  Dry  Matter. 
i  Ash,  .... 

Cellulose, . 

Fat,    .        .        .        . 

Protein  (Nitrogenous 

Matter), 
litrogenous  Extract 
Iter,      .        .        .        . 


I 
I 


12.98 
87.02 


100.00 

1.75 
3.42 

5.08 

10.07 
79.68 


100.00 


B  ^ 


5  ^ 

lil 


259.60 
1,740.40 


2,000.00 

35.00 

68.40 

101.60 

201.40 

1,593.60 


2,000.00 


»  S 

1^  i 

|3« 


S  S  g 


23.26 
77.22 

171.19 

1,497.98 


1,769.65 


34 
76 

85 

94 


o 
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CORN  MEAL. 

[Ambcrst  Mill.] 


Il 

ConstlturatB  (In 
lbs.)  In  a  ton  of 
2,000  Ibi. 

S    s 
•    e 

|i 

Moisture  at  100^  C,      . 
Dry  Matter, .... 

13.18 
86.82 

263.60 

1,736.40 

Anali/Hs  of  Dry  MaUer. 
Crude  Ash,  .... 

"      Cellulose,  . 

"      Fat,    .... 

"      Pi*()tein  (Nitrogenous 
Matter),. 
Non-n  i  trogenous   Extract 

Matter,      .... 

100.00 

1.57 
3.56 
4.86 

10.72 

79.29 

2,000.00 

31.40 
71.20 
97.20 

214.40 

1,585.80 

24 
73 

182. 

1,490. 

100.00 

2,000.00 

1,770. 

CRACKED  CORN  (CiiiTS  Removed] 
[Sent  on  fi-om  North  Hadley,  Mass.] 

Moisture  at  100°  C, 

Dry  Matter, 

Analysis  of  Dry  MaUer, 
Crude  Ash, 

"      Cellulose, 

"      Fat, 

"      Protein  (Nitrogenous  Matter), 
Non-nitrogenous  Extract  Matter,       .... 


CinX  CORN  MEAL. 
80,65  per  cent,  passed  screen  144  Mesh  to  squc 
[Sent  on  from  North  Hadley,  Mass.] 


Moisture  at  100°  C, 
Dry  Matter, 
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Analysis  of  Dry  Matter, 

Percent. 

rade  Ash, 2.08 

"      Cellulose, 3.92 

"      Fat, 6.74 

"     Protein  (Nitrogenous  Matter), 10.26 

on-nitrogenous  Extract  Matter, 78.00 

100.00 

ENSILAGE  OF  SWEET  CORN. 

[Sent  on  from  Marblehead,  Mass.] 

Analysis  of  Dry  Matter. 

reroent. 

rude  Ash, 5.C6 

*♦      Cellulose, 24.21 

"      Fat, 5.19 

"      Protein  (Nitrogenous  Matter), 10.10 

on-nitrogenous  Extract  Matter, 64.84 


100.00 


The  general  appearance  of  the  ensilage  was  good.  The 
nail  amount  of  soluble  non-nitrogenous  matter,  in  presence 
'  a  comparatively  large  amount  of  crude  nitrogenous  matter 
id  of  crude  cellulose,  seems  to  indicate  a  considerable  de- 
ruction  of  non-nitrogenous  matter  (sugar,  starch,  etc.) 
iring  the  keeping  of  the  com  in  the  silo.  The  composition 
•  this  sample  of  ensilage  of  sweet  com  resembles  that  ob- 
ined  from  com  in  the  tassel.  A  comparison  of  the  above 
lalysis  with  some  of  the  analyses  of  the  diy  vegetable 
atter  of  com  ensilage,  produced  at  the  Experiment  Station 
iring  previous  years,  suggests  that  conclusion. 

ANALYSES  OF  FINE  SALT. 


[I.  and  II.  sent  on  ftom  Florida,  Berkshire  County,  Mass. 
Springfield,  Mass.] 

III.  sent 

on  from 

Pbr  Ckxt. 

I. 

II. 

in. 

oisture  at  100^  C, 

<lium  chloride, 

ilcium  sul])hate, 

ilcium  chloride, 

agnesium  chloride, 

atter  insoluble  in  water  ^largely  carbon- 
ates of  lime  and  magnesia),     . 
Jicylic  add, 

3.280 
95.091 
1.487 
0.032 
0.075 

0.035 
0. 

4.591 
94.012 
1.177 
0.14.1 
0.049 

0.028 
0. 

4.G16 
94.2;{6 
0.999 
0.071 
0.026 

0.052 
trace. 

100.000 

100.000 

100.000 
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The  above-deacribed  samples  of  salt  have  boei 
late  in  our  markets  aa  *'  dairy  salt,"  judging  fron 
cations  received.  As  the  recent  introduction  it 
keta  of  Tarious  brands  of  salt  from  new  salt  work 
New  York  imparts  a  particular  interest  to  tJie 
wliat  constituteri  a  good  dairy  suit,  a  short  ditscus 
question  may  not  be  without  interest  in  connect] 
above  analyses. 

There  arc  three  sources  of  supply  for  the  mai 
salt ;  namely,  sea  water,  brines  and  rock  saki 
tbem  yield  by  any  cun^ent  mode  of  manufacture  i 
pure  article  of  sodium  chloride ;  all  three  may 
fully  turned  to  account  for  the  manufacture  of 
brands  of  i^alt  in  our  market. 

Local  circumstances  control  the  selection  uf  th 
sourue  uf  supply ;  and ,  as  the  particular  fitness 
different  domestic  applications,  as  meat-packing, 
and  dairy,  depends  not  only  on  a  fairly  good  chc 
position,  but  also  to  a  considerable  degree  on 
mechanical  condition ,  it  is  quite  obvious  that  the 
the  mode  of  manufacture  has  to  be  made  with  i 
tlie  general  character  and  the  quality  of  the  sour 
and  to  the  kind  of  salt  desired. 

O n  r  h om e-ma n u tii c ture d  sal t  —  *  *  coarse , "  ' 
**  dairy  salt"  —  has  been  produced,  until  of  late, 
tirely  from  natural  brines,  sea-water  excluded, 
brines  contain  uiore  or  less  of  foreign  saline  : 
Most  prominent  among  these  are  the  sulphates  ( 
magne^^ia,  and  the  chlorides  of  calcium  and  mngr 

The  general  character  and  the  industrial  value 
brines,  considering  concent lution  equally  favora 
as  a  rule  not  so  much  on  the  total  amount  of  foi 
substances  present,  as  on  the  relative  propoi1;ion  o 
stated  foreign  admixtures. 

The  same  circumstances  apply  with  equal  forci 
produced.  The  less  chlorides  of  calcium  and  m 
gait  contains,  the  better  will  be  considered  it^  que 
commercinl  stand-point.  The  presence  of  sulph; 
within  certain  limits,  is  far  less  objectionable. 

A  salt  which  contains  but  one-fourth  of  one  j 
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chlorides  of  magnesium  and  of  calcium,  might  prove 
hly  objectionable  to  the  dairyman,  on  account  of  its  un- 
asantly  bitter  saline  taste;  while  the  sulphate  of  lime 
3ly  amounts  to  less  than  one  and  one-quarter  per  cent,  in 
best-reputed  brands  of  dairy  salts,  home  and  foreign. 
L  detailed  statement  of  the  exact  amount  of  each  of  the 
•ve-mentioned  foreign  saline  admixtures  is  for  this  reason 
ded,  to  render  a  decision  possible  regarding  the  relative 
rits  of  the  various  brands  of  salt  oflTered  for  sale,  as  far  as 
Bsirable  composition  is  concerned. 

lie  most  common  cause  of  injuring  the  composition  of 
,  for  dairy  purposes  in  particular,  is  a  too  liberal  use  of 
3  daring  its  manufacture,  to  secure  a  desirable  white  color 
a  fine  granulation  of  the  salt  produced, 
'he  natural  consequence  of  that  course  of  operation  is  an 
iline  reaction  of  the  salt,  —  a  most  objectionable  quality  of 
airy  salt,  for  it  hastens  on  the  decomposition  of  the 
ber. 

*he  peculiar  nature  of  the  products  of  the  dairy,  —  butter 
cheese,  —  as  well  as  the  unusual  pecuniary  risks  involved 
;heir  successful  manufacture,  renders  it  necessary  that 
J  first-class  articles  of  salt  should  be  applied  for  dairy 
poses.  The  fitness  of  any  of  the  various  brands  of  salt 
ur  markets  for  dairy  use  is  not  restricted  to  those  ob- 
ed  from  any  particular  natural  source  or  locality,  but  de- 
ds  entirely  upon  a  suitable  good  chemical  composition, 
a  suitable  mechanical  condition. 

L  good  dairy  salt  ought  ^o  be  of  a  neutral  reaction,  and  of 
are  saline  taste ;  free  from  ofiensive  odor,  and  without 
stain  of  color ;  of  a  properly  reduced  size  to  favor  a 
3dy  solution;  and,  what  is  scarcely  of  less  importance, 
from  colored  specks.  As  the  application  of  dairy  salt 
>rm  of  saturated  solutions  enables,  with  but  little  trouble, 
removal  of  insoluble  foreign  admixtures,  this  mode  of 
ig  salt  in  the  dairy  industries,  whenever  admissable,  de- 
'es  commendation. 

o  produce  an  article  of  the  above  description  requires  an 
■a  exertion  on  the  part  of  the  manufacturer,  and  necessi- 
s  thus  additional  expenses,  as  compared  with  the  average 
ids  of  **  common  fine"  and  the   ordinary  **  coarse   or 


Digitized  by 


Google 


110  AGRICULTURAL  EXPERDIEXT  STAT 

solar  salts,"  neither  of  which,  as  a  genenJ  role, 

the  pronous  description. 
A  dairy  salt,  originally  good,  »ay  become  oMoc 

consequence  of  a  sab.eq«ent  careless  storin^.  ami 

smelLng  arhclc.  of  mcrchandi.e,  etc.,  or  i„^l^,-n. 
Judging  the  above  samples  of  "dairy  salt"  1> 
toRiary  commercial  standard  of  composUion  pi^, 
Plamed  ,t  .ill  I,,  noticed  that  sample  I.  i/" 
«an.plc  IL.  although  its  total  .mount  of  foreign  sal 
ttiie  .3  larger  than  in  samples  IL  and  Iir.  The  I 
sample  would  ,-ank  next,  if  it  did  not  contain  som 

None  of  the  above  three  samples  can  claim  to 
the  better  bn,nd..  of  -  dairy  salt "  in  our  markets. 

nn.e  in^TT!,  "^  '■"  ^-^•^'^Pt'""-!  «»ount  of  car 
lime  H,  all  of  them  .mpairs  greatly  their  fitness 
purposes  A  good  salt  may  not^mpr^ve  mate 
otherwise  e^rele..Iy  manufactured  butter  or  ehec 
Wer  grade  of  fine  salt  will  invariably  destroy  the 
quality  of  a  good  butter  and  cheese 

The  addition  of  salicylic  acid  as  a  preservative  ia 
condemned  by  good  authorities  in  sanitary  mattei 

DAFtlT  SALT, 
fSciJl  on  from  Amiierar,  Uam,} 

Moi.'^tiire  lit  100^  C., 

Sodium  elUr^ndft, 

Calf^juni  sulphate, 

Cak^ium  elilorido, 

MttgTjfsutm  chloride,  , 

Insoluble  matter  (cWefly  carbonate  of  „,agnesm  and  «md).    ! 

ROCK  SALT. 

[Fro.  t„„  B,t,„rR„t  Mi„™  «  Pf«b.d.LW,.,«,«,  C™„^.  „„  ^^ 

ifoisture  nt  100-'  C, 
Calcium  !^ulphatf^ 
Caleiiim  thjuridi?, 
M  a^^n  e:^  [  ii  1  n  c  h  I  orwlfi. 
Sodium  ohlorjjii, 
insolubk^  imitter, 


'  *  m 

'  •  A  . 


Digitized  by 


Google 


18.]  PUBLIC  DOCUMENT— No.  33.  Ill 

Phis  article  has  been,  of  late,  introduced  into  our  market 
lump  form,  to  take  the  place  of  the  English  lump  salt  for 
ck  feeding.  The  sample  sent  on  for  examination  was  of 
ery  fair  quality,  and  compared  very  favorably  with  the 
mer.  Its  selling  price  at  Springfield,  Mass.,  is  stated: 
m  5  to  10  pounds,  at  1 J  cents  per  pound ;  100  pounds,  at 
cents ;  wholesale,  per  ton  of  2,000  pounds,  at  $8.50  ;  and 
»r-loads,  one  dollar  less  per  ton. 
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FIELD  EXPERIMENTS. 


Field  A.    Fodder  Com  Raised  with  Single  Articles  of  Plant  Food. 

Field  B     Fodder  Crops  Raised  with    and   without   Complete 
re. 

Field  C.    Experiments  with  Wheat,  Vetch  and  Oats,  Serradella 
mthem  Cow  Pea. 

Field  D.    Fxperiments  with  Potatoes,  Roots  and  Miscellaneous 
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FIELD  EXPEKIMENTg 


m 


*^: 


[Field  A.] 

1.     Fodder  Corn   raised   upon  Underdr 

PARTLY    FERTILIZED    WITH    SiNOLE    ArTICI 

Food,   partly  without  the    use   op   a 
Matter. 

The  field  utilized  for  this  experiment  cons 
joining  plats,  one-tenth  of  one  acre  each  in  si 
are  five  feet  apart ;  the  grounds  between  then 
from  any  growth,  and  receive  no  fertilizing 
any  description. 

The  entire  field  is  surrounded  by  a  tile  draii 
has  a  separate  one  through  its  centre.  This 
its  east  end  in  a  well  which  is  connected  with 
ing  drain. 

The  land  was  used,  for  several  years  previoi 
lishment  of  the  Experiment  Station,  in  1882 
for  the  production  of  hay.  During  the  spr 
was  planted  with  com,  for  fodder  com,  with 
any  fertilizer. 

The  same  course  of  planting  and  cultivati< 
out  during  1884,  for  the  purpose  of  exhausti 
far  as  practicable,  for  a  remunerative  cultivati 

The  crop  raised  in  1884  upon  these  plats 
land  left  no  doubt  concerning  their  exhauste 
far  as  further  successful  cultivation  of  com  t 
for  the  entire  yield  of  corn  fodder  amounted  tc 
with  a  moisture  of  thirty  per  cent. 

This  condition  of  the  soil  encouraged  the 
special  inquiry  into  the  chemical  and  physic 
our  soil,  as  far  as  its  relation  to  the  prodvxAi 
crop  is  concerned.     With  that  end  in  view 
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rse  was  decided  upon  and  carried  out  daring  the  succeed- 
season  (1885). 

he  entire  field  (A)  was  prepared,  May  12,  in  a  similar 
ner  as  in  preceding  years  for  the  planting  of  com  (see 
md  Annual  Report,  page  81).  All  except  Plat  6  were 
ted  with  (Clark)  com. 

Thrown  out  of  the  exi>eriment. 

STwcnty-fivo  pounds  of  sodium  nitrate  (= 
to  4  lbs.  of  niti-ogen). 

Nothing. 
J  Thirty  pounds  of  dried  blood  (=  to  4  lbs. 
{     of  nitrogen). 

Nothing. 
^  Twenty-five  pounds  of  ammonium  sul- 
I     phate  (=  to  5  lbs.  of  nitixjgen). 

Nothing.     (Black  Fallow.) 
J  Fifty  pounds  of  dissolved  bone-black  (== 
\     to  85  lbs.  of  available  phosphoric  acid). 

Nothing. 
("Twenty-five  pounds  of  muriate  of  potash 
i      (z=  to  from  12  to  13  lbs.  of  potassium 
(^     oxide). 

^48|  pounds  of  potash-magnesia  sulphate 
<  (=1  to  from  12  to  13  lbs.  of  potassium 
(^     oxide). 


No.O, 
No.  1, 
No.  2, 
No.  3, 
No.  4, 
No.  6. 
No.  6, 
No.  7, 
No.  8, 

No.  9, 
No.  10, 


he  growth  on  the  entire  field  was  cut  Sept.  5,  and  the 
luct  of  each  plat  stooked  by  itself  in  the  field  for  drying ; 
as  housed  Oct.  10,  with  the  following  results  : — 


1885. 


PLAT. 

Amount  of  Dry 

Com  Fodder 

obtained. 

Fertilizer  Applied. 

1, 
2, 

8, 

*, 

6, 
«. 
7. 
8, 
», 
10, 

480  lbs. 

310     " 

350    " 
300    " 
360    " 

280    " 
250    " 
945    - 

845    " 

J  25  lbs.  of  sodium  nitrate  (=  to  4  lbs.  of 
\     nitrogen). 

Nothing. 
J  30  lbs.  of  dried  blood  (=  to  4  lbs.  of  ni- 
(     trogcn). 

Nothing. 
J  25  lbs.  of  ammonium  sulphate  ( —  to  5 
I     lbs.  of  nitrogen). 

Fallow. 
<  50  lbs.  of  dissolved  bone-black  (=:  to  8.5 
I     lbs.  of  available  phosphoric  acid). 

Nothing. 
J  25  lbs.  of  muriate  of  potash  (=  to  from 
[\      12  to  13  lbs.  of  potassium  oxide). 
1  48J  lbs.  of  potash-magnesia  sulphate  (= 
(     to  from  12  to  13  lbs.  of  potassium  oxide). 
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Comparing  these  results  with  those  obtainc 
vious  year,  where  the  products  of  the  various  pi 
tically  of  a  corresponding  weight  (458  lbs. 
noticed  that  the  application  of  potash  compouti 
riqte  of  potash  leading  (see  Plats  No.  9  and  IC 
a  marked  effect  on  the  quantity  and  the  qualii 
fodder  raised,  increasing  the  previous  annual 
than  one  hundred  per  cent,  above  that  of 
year  (1884). 

The  amount  of  com  fodder  raised  on  Plat 
received  nitrate  of  soda,  had  exceeded  but  slig 
that  of  the  previous  season ;  while  the  applies 
ammonium  sulphate  and  phosphoric  acid,  had 
a  considerable  falling  oflf.  The  yield  of  com 
tilized  and  unfertilized  plats  was  practically 
Plats  1  to  8. 

In  sight  of  these  facts,  it  seemed  butjustifial 
that  a  deficiency  of  the  soil  in  available  potash  - 
in  our  case,  more  than  that  of  any  other  essei 
plant  food  J  the  final  yield  of  the  crop. 

As  the  cultivation  of  grasses  and  fodder  cc 
manurial  resources  of  the  soil  in  a  similar  dii 
stracting  approximately  one  part  of  phosphori 
parts  of  potash,  it  is  but  a  natural  result  that 
originally  did  not  contain  much  more  of  av 
than  of  available  phosphoric  acid,  must  beco 
tive  before  the  latter  is  exhausted.  In  case 
necessitate  a  direct  succession  of  these  two  ci 
to  remember  that  fact,  and  to  provide  agains 
applying  to  the  soil  liberally,  in  particular, 
pounds  in  some  form  or  other.  Muriate  of  p< 
recommendation. 

To  verify  the  above  conclusion,  the  experin 
tinned   during  the   year  1886,  with  the   soh 
of  increasing  on  each  fertilized  plat  the  part 
ing  ingredients  to  twice  the  amount  used  in 
year. 

The  plats  were  thoroughly  ploughed  and  1 
15,  1886.     The  fertilizers  were  sown  broadcas 
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lightly  harrowed  in  before  planting  the  com,  in  rows, 
21  and  22  (Clark's  variety).  The  rows  were  three 
three  inches  apart.  The  seeds  were  dropped  from 
e  to  fourteen  inches  apart,  and  six  to  eight  kernels  in  a 
The  mode  of  planting  and  the  subsequent  treatment 
3  crop  was  in  every  way  corresponding  to  the  course 
ed  in  the  two  preceding  years.  The  young  plants  ap- 
d  uniform  and  healthy  looking,  in  all  plats,  June  1. 
turned,  however,  to  a  pale  green  color  by  June  28, 
the  exception  of  those  on  Plats  9  and  10.  The  latter 
still  of  a  dark  green  color  Sept.  11,  when  the  entire 
was  cut  and  stooked  in  the  field.  The  com  growing 
ats  1  to  8,  inclusive,  had  reached,  at  the  end  of  the 
Q,  a  height  of  from  two  to  four  feet,  and  showed  only 
md  there  a  partially  filled  ear ;  it  was  badly  dried  up 
nhealthy  looking  when  cut.  The  plants  grown  upon 
9  and  10  had  reached  a  height  of  from  five  to  eight 
the  stalks  and  leaves  were  still  succulent  when  cut, 
be  ears  pretty  well  formed  throughout  the  plats,  but 
,  and  the  kernels  scarcely  beginning  to  glaze. 
3  weight  of  the  corn  fodder  raised  upon  each  plat  was 
gained  Oct.  23,  when  the  crop  was  housed.  The  subse- 
statement  contains  the  results  of  the  experiment, 
weights  of  the  com  fodder  are  stated  with  reference  to 
ime  state  of  moisture  (from  45  to  50  per  cent.)  as  in 
receding  year,  to  allow  a  comparison  of  the  results. 


LAT. 

Amoant  of  D17 

CJorn  Fodder 

obtained. 

FertUiEer  AppUed. 

»     •           • 
1     •           • 

430  lbs. 
250    " 
810    " 
250    " 

J  50  lbs.  of  sodium  nitrate  (=  to  7  to  8  lbs. 
I     of  nitrogen). 

Nothing. 
J  60  lbs.  of  dried  blood  (=  to  7  to  8  lbs.  of 
I     nitrogen). 

Nothing. 
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ATn^TRnl  ntf  Pry 


Ttatmzcr  Apy3^ 


6.    - 

9,    - 

10,    . 


280  lbs. 
255    *^ 

MO    - 

d96    " 


^  50  lbs.  of  ammonium  suJ 
(     lbs.  of  nitrogen). 

Fallow, 
i  100  Iba.  of  dissolved  l>on( 
j      lb3.  available  pliosphor 

Notliin*. 
J  50  lbs.  of  muriate  of  pota 
i      of  potiisaium  oxiJe), 
\  1^7  Ib^.  of  potflsk-mtigtiGSi 
\     25  lbs.  of  pottisMuin  ox 


These  results,  compared  Ttith  those  of  the  p 
ebow  i^till  a  fulling  oif  in  yield  in  M  plats,  no 
a  decided  increiiso  in  tlie  various  single  manuri 
applied  on  Plats  1»  3,  5,  7,  9  and  10,  The  yii^ 
tilizcd  Plati*  1,3,  5  and  7  during  lS8(i  %vas  less 
the  unfertilized  plats  in  1885.  The  good  aervi 
compoujids  as  the  sole  Jeritluer  was  still  as  sirii 
two  preceding  years» 

1fA7. 

The  examination  into  the  condition  of  **  Fie 
as  its  store  of  available  plant  food  is  conceiii 
tinned  daring  the  past  year,  with  a  view  to  she 
sible,  still  more  decidedly,  that  a  serious  exhai 
soil  in  available  potassa,  in  pailicnlnr,  was  the 
of  a  reduced  production  of  com  fodder.  To 
end  the  following  eouvj^e  has  been  pu issued  :  — 

The  various  plats  were  plouglicd  and  harr 
the  second  week  of  May*  Plats  2,  4  and  8,  v 
vious  yeai-s  had  been  planted  with  corn  witln 
any  fertilising  ingredients,  were  used  again  foi 
of  com  fodder,  and  left  nnfert.ili7.ed  as  before- 
5,  7,  9  and  10  were  fertilized  broadcast  l>efore 
corn.  The  mode  of  planting  and  the  subsetjue 
of  the  croi>  n'as  the  same  as  in  preceding  ye 
whieh  for  several  yearn  in  succession  had  rceeiv 
tilizer  lint  from  4  to  8  pounds  of  nitrogen 
nitrate  of  yoda,  was  fertilized  with  a  mixtui%  o 
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nitrate  of  soda  (=  7  to  8  pounds  of  nitrogen)  and  50 
nods  of  muriate  of  potash  (=25  pounds  of  potassium 
ide). 

No.  3,  for  several  years  in  succession  fertilized  with  from 
to  8  pounds  of  nitrogen  in  form  of  dried  blood,  was 
ated  with  a  mixture  of  60  pounds  of  dried  blood  (=7  to 
pounds  of  nitrogen)  and  100  pounds  of  dissolved  bone- 
;ck  (=  16  to  17  pounds  of  available  phosphoric  acid). 
No.  5,  for  several  years  in  succession  fertilized  with  4  to 
pounds  of  nitrogen  in  form  of  sulphate  of  ammonia,  re- 
ved  as  fertilizer  a  miicture  of  50  pounds  of  ammonium 
phate  (=10  pounds  of  nitrogen)  and  97  pounds  of 
[ash-magnesia  sulphate  (=25  pounds  of  potassium  oxide). 
)fo.  7,  for  two  succeeding  years  fertilized  with  from  8  to 
pounds  of  available  phosphoric  acid,  was  treated  with  a 
rture  of  100  pounds  of  dissolved  bone-black  (=  16  to  17 
mds  available  phosphoric  acid)  and  50  pounds  of  muriate 
potash  (=25  pounds  potassium  oxide). 
^o.  9  was  fertilized,  as  in  preceding  years,  with  nothing 
;  muriate  of  potash,  of  which  50  pounds  were  applied 
:25  pounds  potassium  oxide),  the  same  quantity  pre- 
usly  used  (1886). 

io.  10,  in  preceding  years  fertilized  with  from  12  to  25 
mds  of  potassium  oxide  in  form  of  potash-magnesia  sul- 
ite,  received  a  mixture  of  97  pounds  of  potash-magnesia 
phate  (=25  pounds  potassium  oxide)  and  60  pounds  of 
sd  blood  (  =  7  to  8  pounds  nitrogen) . 
[Tie  com  (Clark)  was  planted,  in  the  same  manner  as  in 

preceding  years.  May  23.  The  crop  upon  the  entire 
H  looked  uniform  and  healthy  until  the  middle  of  July. 
)sequently  a  gradual  change  in  appearance  became  notice- 
e.  The  growth  upon  the  plats  which  had  either  received 
fertilizer,  or  one  which  did  not  contain  potash,  turned 
lowish,  ceased  to  grow,  and  produced  a  few  imperfect 
9 ;  while,  upon  those  plats  which  had  been  fertilized  with 
laterial  containing  potash,  it  retained  its  healthy  appcar- 
e,  reached  its  normal  height  and  produced  a  liberal  num- 
of  perfect  ears.     The  entire  crop  was  cut  and  stooked  in 

field   Sept.    15 ;  it  was   housed,  after  being  weighed, 
L  17. 
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The  following  tabular  statement  of  our  fie 
three  succeeding  years  needs  scarcely  any  ftu 
tion.  The  beneficial  influence  oi  a  potash  s 
yield  of  fodder,  upon  our  experimental  plats 
instance  unmistakable  ;  while  the  applicatioi] 
supply  of  phosphoric  acid  and  nitrogen,  either 
combined,  on  the  whole,  does  not  materially  i 
nual  yield,  when  compared  with  the  unfertilized 

The  investigation  will  be  continued,  with  sc 
tions,  to  serve  as  an  illustration  concerning  tl 
one-sided  exhaustion  of  farm  lands,  and  to  assi 
out  some  practical  lessons  for  an  economical  m 
the  latter. 
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Influence  op  Fertilizers  on  the  Quantity  and  the 
Quality  of  some  Prominent  Fodder  Crops. 

(Field  B.) 

he  land  selected  for  the  experiment  had  been  used  for 
ral  years  for  the  production  of  hay.  At  the  beginning 
le  season  of  1883  it  had  been  ploughed  and  planted  with 
,  without  th^  addition  of  any  fertilizt-r.  The  soil  con- 
d  of  a  good,  sandy  loam,  and  was,  in  consequence  of  its 
ious  treatment,  in  a  suitably  impovtrisked  condition  to 
ond  to  the  application  of  fertilizers. 
lie  entire  field,  consisting  at  that  time  of  one  and  one- 
li  acres,  was  sub-divided  into  plats,  each  one-tenth  of  an 
in  size.  Every  alternate  plat  was  fertilized  at  the  rate 
ix  hundred  pounds  of  ground,  rendered  bones,  and  two 
Ired  pounds  of  muriate  of  potash,  per  acre.  The  fertil- 
was, applied  a  few  days  before  seeding,  and  slightly  har- 
;d  under. 

984. — The  experiment  in  this  year  comprised  four  stand- 
grasses;  i.e..  Orchard  grass  {Dactylis  glomerata), 
dow  Fescue  {Festuca  pratense)^  Timothy  {Phleum 
3nse)  and  Redtop  (Agrostis  vulgaris)  y  besides  two  Mil- 
Hungarian  grass  {^Panicum  Germanicum)  and  Pearl 
Bt  (PenicHlaria  spicata)  J  and  one  variety  of  corn, 
k. 

lats  No.  11,  13,  15,  19  and  21  were  fertilized ;  and  Nos. 
U,  16,  18  and  20  received  no  manurial  matter  of  any 
ription.  In  the  case  of  the  grasses  and  millets,  each 
was  again  sub-divided  into  two,  and  each  half  seeded 
Q  with  one  distinct  kind  of  grass  seed,  as  follows  :  — 

5^0. 11  (fertilized),  .        .        .      S  Orchard  Grass  (north  side). 

(  Meadow  Fescue  (south  side). 

Ho.  12  (unfertilized). 


^o.  13  (fertilized),  . 
^^o.  14  (unfertilized), 
No.  15  (fertilized),  . 


S  Orchard  Grass  (north  side) . 
Meadow  Fe  cue  (south  side). 
S  Hungarian  Grass  (north  side). 
Pearl  Millet  (south  side). 
S  Hungarian  Grass  (north  side). 
Pearl  Millet  (south  side). 
J  Timothy  (north  side). 
i  Kedtop  (south  side). 
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Wat  No.  IG  Cunfertilized), 

Plots  No.  17, 18, 19. 20  and  21  ,ro«,  pla„t«l  wiU,  oora  (CI 


t  Timothy  (north  fti 
(  Itpifiojj  (south  iiiil 


1 8SS.~  During  the  year  18W,  Pht-t  No    17 
«nd  21  served  a.^in,  a.  in  previous  year.,  fo,^  th, 

J  S«.i.  T1.C  dry  corn  fodder  .somircd  fro,,,  (ho  f.-r 
ave,.,jred  ijj  tons  per  ao,-o,  and  tl.«t  from  the 
P lats  y,cld..d  3,V  tons  for  the  «.n,e  :uy.ni.  Th 
M  N(,.  13  p,od„eed  1,870  prmnd.s  of  drieci 
I^.H  ()  pounds  (!..  tons)  por  ac-o  ;  :,n<i  the  nnf.-, 
:n*'.  4  (tor  tl.i^'c  succccdh,;;  ycnr^  wit[,.H,i  ,n> 
UI...C.1  1,050  p„u„d,  of  ai,-dricd  crops,  or  lO.i 
(•Vj  tons)  (or  !i  eoiTcspondin"'  jirc-i 

Tfu.I>lat«]l,l2.i,5„„dl,J(FioIdBKwl.icI, 
-cdod  dmvn  l.roadc-ast   daring  tho   month   of  : 

if>H4.  Vv„|,   «,,,,,,,   ,,„.;^.^;^^^  Of  g,-:L,sc.s,  for   tho   , 
«t.idvi..-  ll.e,r  .nrlividuul  nntritive  chatiK-tcr  «t  dll 
CG«.  vo  utagcs  of  giovvth,  .oon  ho,,nno  info^tod  wit 
ot  plants.     As  this  drcunistanoo  co„kl  not  othc, 
qml.  .ynonsly  interfere  with  our  ol^j.-c-t,  it  wan  th, 
to  i-c-plm.-h  these  plat,.,  and  to  .eed  dmcn  a^aiu  e. 
0/  uru..,  ,n  drUh.     Tho  cultivation  of  g^u^^o..  in, 
fc«'t  i,p;„t,  wan  adopted  with  n,uch  s«cec«M,  June 
A  f  r,.c,m,,t  ...c  of  the  enltivator,  aided  l,r  the  hoc 
im-dm-,  hasonaMcd  u.  to  secure,  as  ti.r  :«  pn^ 
clou II  ^^rowth.  ' 

/A\SV;.  _X„  aiatoriaj  change  was  ,na<lc  in  the  .r, 
ran-cment  and  .node  of  trcatn,ent  of  the  ph.ts  in 
iK^.Vo.id  tho  addition,  on  the  west  e,id  of  cieh  nl 
:i>o.  Jurty-tln-eo  feet  in  length,  and  a  nidth  eomJn 
'^:'t  of  the  existing  p|,t..     Thi.  addition  make,  tb 
I-';|z(li  „(  those  iTlats  irS  feet;  they  am  each  ;W  fee 
l'"'  same  varieties  of  grasses  and  of  con,  (CJ'4 
-    Mvp'^l.     The  latter  .as  also  planted,  in   j^h.. 
^mmu^  ot  in,]|et.s,  cultivated  during  tho  preceding 
VhU   U  uM  U.     The  corn  w;i.s    planted,  ««   i„ 
yi.ars.  in  ,l,.il|.  three  (i-et  three  inches  apart;  tl,o  » 
dropiH  d.  Irom  six  to  eight  in  a  pl.i..*.  „i  n  distuaoe 
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Ive  to  fourteen  inches  apart,  May  17,  1886.  Plats  13, 
19  and  21  were  fertilized  with  ground  bone  and  potash, 
n  preceding  years ;  while  Plats  14,  18  and  20  received 
manurial  matter  of  any  description.  The  growth  of  the 
1  on  fertilized  and  unfertilized  plats  presented  throughout 
season  a  similar  appearance,  as  has  been  noticed  and 
ml)ed  on  previous  occasions,  with  the  exception  of  the 
ilized  Plat  13  and  the  unfertilized  Plat  14,  which  yielded 
rger  return  than  any  other  of  the  plats  under  a  corre- 
nding  treatment.  These  two  plats  had  been  changed 
Q  the  cultivation  of  com,  in  1883,  to  that  of  millet,  in 
4  and  1885. 

or  further  details  regarding  yield,  etc.,  we  have  to  refer 
)ages  71  and  72  of  our  fourth  annual  report. 
*he  entire  field  was  ploughed  during  fall,  to  prepare  it  for 
eriments  with  other  crops  in  the  succeeding  year.  The 
tplcs  of  the  various  grasses  on  trial  had  been  collected  at 
L^essivo  stages  of  growth,  to  ascertain  their  composition. 
I  results  of  these  analyses  are  contained  in  the  following 
liar  statement.  - 


ORCHARD  GRASS  (Hay). 


COLLdCTBD  JDHE  7,  1888, 

COLLBCTBD  JCMK  80,  1888, 

WHILK  IN 

Bloom. 

IX  SBBD. 

Fertilized. 

Unfertilized. 

Fertilized. 

Unfertilized. 

Jhiro  at  100^  C,     . 

9.09 

9.16 

8..S8 

8.72 

Matter,. 

90.91 

90.84 

91.62 

91.28 

100.00 

100.00 

100.00 

100.00 

%aiyHft  of  Dry  Matter. 

leAsh 

7.90 

8.G7 

6.17 

5.46 

Cellulose,  . 

34.12 

34.15 

35.48 

35.79 

Fat,    .... 

2.41 

2.40 

3.56 

3.26 

rnitt'in  (Nitrogenous 

Mattin), 

8.94 

11.24 

7.57 

8.15 

-nitrogenous    Extract 

litter,      .... 

AC^.m 

4.S..50 

47.22 

47.34 

100.00 

100.00 

100.00 

100.00 

Digitized  by 


Google 


yik-. 


126  AGRICULTURAL  EXPERIMENT  SI 


REDTOP  (Hay). 


COLLKCTE©  JULT  «,  1886, 

WHILE  IK  Bloom. 

Oc 

Fertilized. 

UnftrUUzed. 

F 

Moisture  at  100°  C,     . 
Dry  Matter, . 

6.81 
93.19 

7.75 

92  25 

AncUt/sis  of  Dry  Matter, 
Crude  Ash,  .... 

"      Cellulose,  . 

"      Fat,    .... 

"      Protein  (Nitrogenous 
Matter), 
Non-nitrogenous  Extract 

Matter,      .... 

100.00 

5.69 

84.11 

1.56 

8.32 

50.82 

100.00 

5.17 

3295 

1.64 

8.40 

51.84 

1 

100.00 

100  00 

1 

MEADOW  FESCUE  (Hay). 


Moisture  at  lOO^  C, 
Dry  Matter,    . 


Analysis  of  Dry  Matter. 
Crude  Asli, 

"      Cellulose,    .... 

»'      Fat 

"  Protein  (Nitrogenous  Matter), 
Non-nitrogenous  Extract  Matter, . 
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TIMOTHY  (Herds'  Grass). 

OOLLECTBD  JOWB  28,  IfflS, 

WHILE  IX  Bloom. 

FertiUxed. 

UDftrrUlised. 

iture  at  100^  C, 

Matter, 

65.74 
34.26 

66.00 

35.00 

AruUyHs  of  Dry  Matter. 
leAsh, 

Cellulose, 

Fat,     ........ 

Protein  (Nitrogenous  Matter),  . 
nitrogenous  Extract  Matter, 

100.00 

6.29 

33.23 

1.96 

8.20 

61.33 

100.00 

6.87 

32.50 

2.07 

8.83 

61.23 

100.00 

100.00 

Fertilizing  Ivgredients  of  Timothy. 


Fertlllied. 

UnftrtlUied. 

ture  at  100^  C, . 

7.80 

7.24 

shoric  acid  (G  cents  per  pound). 

0.36 

0.56 

sium  oxide  (4^  cents  per  pound), 

1.63 

1.44 

gen,  (17  cents  per  pound), 

1.21 

1.31 

im  oxide, 

0.08 

0.37 

um  oxide,          .... 

0.44 

0.99 

lesium  oxide,    .... 

0.12 

0.09 

uble  matter,       .... 

1.01 

1.33 

ition  per  2,000  pounds.     . 

15  93 

16  35 
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Fertilizing  Ingredients  of  Orchard  Gri 

[L  Fertilized.  Collrttcd  in  bloom,  Jnnc  7,  188(5.  IT.  Unforri 
boom,  Jnnc  7,  1S8C.  III.  Fcriiliztcl.  Collected  in  so 
IV.  Unfcnilizcil.    CollerUd  in  seed,  June  30,  18SG  ] 


Moisture  at  100°  C, 
Phosphoric  jvciil. 
Potassium  oxidu, 
Nitrogen, 
Soilium  oxide,. 
Cailcium  oxide. 
Magnesium  oxide. 
Feme  oxide,   . 
Insoluble  matter. 

Valuation  i>er  2,000  ]K)unds, 


9.00 

0.483 

2339 

1.300 

0.211 

0.401 

0.2o5 

0.014 

1.8C7 

16  99 


9.10 

OJii>: 

2.11 

l,C4i 

0.4ii" 
0.2;}i 

0.O2 
1.971 

17  a 


Fertilizing  Ingredients  of  Redtop  Ha 

p.  Fertilized.    Collened  In  bloom,  Jnly  5,  18^.     II.   Unferti 
l»looni,  .Inly  5.  1886.     III.  Fertilized.    Collected  in  seed, 
Unfertilized.    Collected  In  need,  July  22.  1886.] 


Tk- 

I. 

IL 

Moisture  at  100^  C,        .        .        .        . 

G.81 

7.75 

Phosi)horie  jieid. 

0.377 

0.39 

Potas.sium  oxide, 

1.206 

im 

Nitrogen  . 

1.240 

1.24, 

Soilium  oxide. 

0.180 

0.42 

Calcium  oxide, 

0.614 

0.G4 

Magnesium  oxide,  . 

0.125 

0.14 

Feme  oxide,    . 

0.024 

0.03 

Insoluble  matter,    . 

1.716 

1.G8 

Valuation  jier  2,000  pounds,   . 

%o  53 

f5  5< 
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Fertilizing  Ingredients  of  Meadow  Fescue, 


129 


P 


Fertilized.     Collected  in  Mcd,  June  28,  IS^O.     II. 

Unfertilized.    Collected  in 

seed,  June  28,  1886.] 

riCR  CeXT. 

I. 

II. 

isture  at  100°  C 

7.40 

8.03 

►sphoric  acid, 

0.230 

0.220 

ussiuin  oxide, 

1.815 

2.183 

ro^n, 

1.04 

1.07 

ium  oxide, 

0.080 

0.139 

cium  oxide, 

0.640 

04G6 

ynesiiim  oxide, 

0.140 

0.136 

ric  oxide, 

0.027 

0.025 

>luble  matter, 

1.403 

1.%1 

uation  i)er  2,000  pounds,    .... 

t5  3G 

15  87 

rhe  higher  percentage  of  nitrogenous  matter  in  the  crop 
01  the  Miifertllized  pbits,  over  that  from  the  fertilized 
ts,  finds  its  exphination  in  the  fact  that,  owing  to  the 
nty  supply  of  phint-food  in  the  former,  the  phints  matured 
an  earlier  date.  The  advantages  of  feililization  are, 
rcfore,  not  shown  in  the  percentage  of  nitrogenous  matter, 

in  an  increased  total  yield  of  a  healthy,  vigorous  growth. 
\S87, — The  lands  were  ploughed  and  harrowed  during 

second  week  of  May.  The  original  lines  of  sulwlivision 
re  retained.  Phits  12,  14,  16,  18  and  20  remained  unfer- 
zed,  as  in  previous  years.  Plats  11,  13,  15,  17,  19  and 
were  fertilized,  as  before,  with  a  mixture  of  GOO  pounds 
fine-ground  hones,  and  200  pounds  of  muriate  of  potash, 

acre.  The  fertilizer  wjis  applied  broadcast,  and  slightly 
rowed  under  before  seeding.  The  different  plats  were 
nted  May  18,  and  the  seeds,  in  every  case,  laid  in  drills, 
m  two  feet  to  three  feet  three  inches  ai)ait,  as  circum- 
ncc9  advised,  —  gnisses  and  clovers,  two  feet,  and  corn 
I  peas,  three  feet  three  inches,  apart. 
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Plat  No.  11  (fertilized), 
Plat  No.  12  (unfertilized), 

Plat  No.  13  (feitilized),      . 

Plat  No.  14  (unfertilized), . 

Plat  No.  15  (fertilized),  . 
Plat  No.  16  (unfertilized), . 
Plat  No.  17  (fertilized),      . 

18  (unfertilized), . 


Plat  No. 
Plat  No. 
Plat  No. 
Plat  No. 


19  (fertilized), 

20  (unfertilized),  . 

21  (fertilized), 


Com  (Clark  variety) 

Com  (Clark  variety) 

^  Italian  Rye  Grass  (La 

<  English  Rye  Grass  (L 

i  Italian  Rye  Grass  (L 
English  Rye  Grass  ( 
5  varieties  Southern 
5  varieties  Southern 
Meadow  Fescue  (Fa 

SAlsyke  Clover. 
Medium  Red  Clover. 
SAlsyke  Clover. 
Medium  Red  Clover. 
J  Mammoth  Red  Clov< 
i  Alfalfa  (Luzerne). 
^  Manmioth  Red  Clove 
l  Alfalfa  (Luzerne). 


The  results  regarding  the  yield  of  the  am 
corn  and  cow  peas  —  ai*e  stated  below ;  while 
the  comparative  yield  of  the  perennial  plants - 
clovers  —  are  reserved  for  another  year.  Tb 
these  plants  show  their  respective  values  as 
better  in  the  second  year,  when  seeded  sotuewl 
spring.  Our  present  communication  is,  for  thi 
fined  to  some  analyses  of  the  first  cut  of  Alfalfa 
clover. 

Plat  11  (fertilized)  yielded  3,910  pounds  of 
com;  Plat  12  (unfertilized)  yielded  2,890  poi 
fodder  com,  —  a  difference  of  thirty  per  ceni 
the  fertilized  plat.  The  plant-food  coming  fn 
tegration  of  the  sod  of  the  preceding  grass  crop 
favored  an  increased  production  upon  the  unfei 

Plats    15   and    16  were  each  planted  Jlay 
different  varieties  of  Southern  peas,  the  seeds  t 
secured  of  J.  J.  Wolfenden,  provision  dealer  j 
N.  C. 


1.  Sugar  Crowder. 

2.  Black  (Pallatik). 

3.  Whippooi'will  Cow  Pea. 


4.  Claj  Cow 

5.  Crowder. 


The  entire  lot  grew  slowly  at  first  until  the  i 
warmer.  The  vines  of  No.  5  became  diseased, 
prematurely.     Nos.    2,   3    and   4   produced    i 
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iwtb,  from  28  to  30  inches  high.     None  but  No.  2  pro- 

»d,  to  any  extent,  matured  pods. 

rhe  entire  yield  on  Plat  15  (feililized)  amounted  to  2,400 

mds  of  green  crop,  containing  from  18  to  19  per  cent,  of 

'  vegetable  matter. 

^lat  16  (unfertilized)   produced  1,300  pounds  of  green 

der,  —  a  difference  of  54  per  cent,  in  favor  of  the  fertil- 

1  plat.     An  analysis  of  No.  4,  Clay  variety  of  Southern 

r  pea  (Dolickos)  will  be  found  in  a  later  chapter,  on  new 

der  crops.     The   crop  was  cut  for  fodder,  Aug.  29  to 

)t.  3. 

ALFALFA  (Luzerne;  Hay). 

iollecced  fVoro  Experiment  Station  Plats.  Aug.  16, 1887,  while  in  bloom.    First 
'   Cut.) 


Fertilized. 

Unfertlltzed. 

stnre  at  100°  C, 

Matter 

8.33 

91.G7 

8.41 
9l.5ii 

Analysis  of  Dry  MaUer. 
deAsh, 

Cellulose, 

Fat, 

'     Protein  (Nitrogenous  Matter),  . 
i-nitrogenous  Extract  Matter, 

100.00 

7.18 
28.;-)4 

l.r)4 
11.12 
61.62 

100.00 

7.83 
27.8(J 

2.04 
12.1)() 
49.31 

100.00 

100.00 

ALSYKE  CLOVER  (Hay;  Trifolium  Hybridum). 
Collected  from  the  Experiment  Station  Plats,  Aug.  16, 1887,  while  in  bloom.] 


sture  at  100°  C, 
Matter,  . 


Analysis  of  Dry  MaUer. 
ide  Ash, 

Cellulose,   .... 

Fat, 

Protein  (Nitrogenous  Matter), 
i-nitrogenous  Extract  Matter, 


8.64 
91.36 


100.00 


10.92 
26.28 
2.89 
14.97 
44.94 


100.00 


UnfcrtUized. 


8.30 
91.70 


loo.oo 

13.3/) 
21.44 
3.2»; 
17.32 
44.63 


100.00 


Digitized  by 


Google 


13^2  AGRICULTURAL  KXl'ERLMENT  ST 


F€rtiti£ing  IngredierUs  of  (1)  Alfalfa^  (2)  Ah 

fE.  AITdlD.    Fertilised*    IL  AJfAlfa,    Unfertlke^l.    III.  Al^jkc 
IV.  Alsjko  Clover,    Urvltnillicd. 


Pk 

L 

IL 

Moisture  at  irx)^  C, 

a33 

8.41 

PhospUoric  add,     , 

(K444 

045 

PotasFtiim  oxide,     . 

ft 

%sm 

0.B7 

Nitrogen  t 

1.630 

M^> 

Sodium  oxide 

o.s6a 

L35 

Calcium  oxide, 

1.466 

2,56 

Magnesium  oxide, 

0.W 

0^ 

Ferric  oxide,   . 

o.ia& 

O.OS 

Inaoluhie  mntter, 

0.716 

0.G8 

Valuation  per  2,or)(J  pounds,   . 

17  81 

17  0 

The  hiji^licr  per  cent*  of  nitrogenous  rujittc 
from  the  unftniilhed  plats,  over  that  from  thc^ 
finds  its  cxphiniition  in  the  fiict  that,  owing 
sapjjly  of  phiiit-fo(*d  in  tiie  fonnor,  the  pkntiS 
earlier  dale.     The  advantages  of  fertilization 
not  shown  in  the  percentage  of  nitroyenaus 
an  increase  of  tot^l  ^ield  of  ft  healthy,  vigoro 
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3.     Experiments  with  Wheat 
(Fourteen  Varieties.) 
[Field  C  ] 

Fourteen   varieties   of  winter  wheat   were 
south  half  of  Field  C,  in  drills,  eighty  feet 
three  feet  three  inches  apart,  during  the  first  t 
ber,  1886.     The  rows,  eight  in  number,  ran  nc 

The  soil  consisted  of  a  good  loam ;  the  f 
were  000  pounds  of  ground  bone,  and  200  pou 
of  potash,  per  acre.  Eight  rows  of  the  folio 
varieties  were  sown:  (1)  Genoese,  (2)  I 
Indian,  (4)  White  Crimean,  (5)  Fulcaster, 
(7)  German  Emperor,  (8)  Raub's  Black 
McGehee  (white),  (10)  Diehl  —  Mediterrane; 
rowed  Sheriff,  (12)  Martin's  Aml)er,  (13) 
Oakley,  (14)  Amber  (Mass.).  The  seed 
thirteen  varieties  named  was  sent  on  by  the 
ment  of  Agriculture ;  that  of  the  fourteenth 
from  Joseph  Breck  &  Sons,  Boston,  Mass.,  fn 
of  comparing  one  of  our  reputed  home  variel 
sent  on. 

The  first  four  varieties  (Genoese,  Egyptii 
White  Crimean)  were  on  the  eastern  portioi 
which- was  low  and  moist;  they  were  entirely 
and  serradella  was  planted  in  their  places.  I 
11  (Genoese  and  Four-rowed  Sheriff)  wer< 
winter-killed, — so  much  so,  that  at  time  o 
were  left  as  worthless  on  the  field.  The  Exti 
ley  (13)  was  the  first  variety  to  head, — tl 
On  June  7  it  was  followed  by  number  14, 
Amber  Wheat.  June  13,  all  save  number  11 
Sheriff)  had  headed.  July  19,  each  varietj 
by  itself,  with  the  exception  of  Genoese  ( 
rowed  Sheriff'  (11),  which  were  not  far  enoi 
and  of  poor  growth.  July  29,  they  were  tak 
and  threshed.  Every  variety  was  more  oi 
by  the  rast. 

The  following  table  shows  growth,  height,  < 
of  the  eight  rows  of  the  different  varieties  tha 
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None  of  the  imported  varieties  exceeded  oqf 
wheat  in  any  essential  point. 

Vetch  (Vicia  sativa)  and  Oats.  —  An  area  of 
tion  over  one-fifth  of  an  acre  was  sown  broad< 
with  vetch  and  oat  seed,  —  one  part  of  vetch  t 
of  oats. 

The  soil  was  prepared  for  the  crop  in  the  sai: 
the  case  of  wheat. 

On  the  25th  of  May  the  young  plants  ap] 
ground.  The  first  cutting  was  made  July  8,  t 
standing  three  and  one-half  feet  high,  and  tliG 
in  bloom  ;  the  cutting  was  stopped  July  20.  "^ 
pounds  per  day  were  cut,  on  the  average,  to 
second  feeding  experiment  with  milch  cows.  li 
by  them  much  more  than  during  the  previous 
the  vetch  was  sown  alone. 

The  yield  of  the  area  was  fully  two  tons  of 
which  would  give  an  estimated  yield  of  10.89  t 
fodder  per  acre. 

Composition  of  Oreen  Vetch  and  OoUs. 


July  7. 

July  30. 

Jill 

Moisture  at  100=>  C, 

Dry  Matter,     .... 

80.11 
13.89 

7;1G6 
23.:)  t 

7 

100.00 

100.00 

K 

The  feeding  ceased  when  the  oats  turned  yell 

Analysis  of  Oreen  Vetch  and  Oats. 
[Collected  rrom  Experiment  Station  Field.  July  8.  t 

Moisture  at  100^  C, 

Dry  Matter, 


Analysis  of  Dry  Matter. 
Cnido  Ash, 

"     Cellulose, 

"     Fat,    ...... 

"     Prc>t(!in  (Nitrogenous  Matter), 
Xon-nitro<^euous  Kxtract  Matter, 
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e  vetch  has  already  received  considerable  attention  in 
us  sections  of  our  country ;  reports,  thus  far,  speak 
much  satisfaction  of  the  results.  The  plant  resembles, 
my  respects,  the  common  garden  pea ;  there  are  early 
ate  varieties  in  cultivation.  Its  period  of  vegetation  is 
18  to  22  weeks,  and  the  time  of  seeding  corresponds 
at  of  the  pea.  The  common  vetch  is  a  hardier  plant 
th^  latter,  and  grows  well  upon  an  inferior  soil.  Its 
ation  as  a  valuable  green  fodder,  either  single  or  when 
n  in  common  with  rye,  oats  or  barley,  is  well  established. 
1  equal  number  of  both  plants  gives  a  richer  green 
ir  than  the  proportion  we  tried. 

rradella  (Omithopus  sativus,  Brot.).  —  The  area  occu- 
by  this  plant  was  206  feet  long  by  80  feet  wide,  and 
ged  to  a  piece  of  land  prepared  in  common  with  that 
for  the  cultivation  of  the  varieties  of  wheat, 
e  seed  was  sown  in  drills,  three  feet  three  inches  apart, 
25.  The  plants  began  to  bloom  July  12.  The  cutting 
e  crop  for  green  fodder  conunenced  Sept.  2 ;  from  200 
10  pounds  were  used  per  day,  as  part  of  the  feed  for 
cows.  The  supply  lasted  until  Sept.  26.  The  yield 
ir  field  amounted  to  7,300  pounds  of  green  fodder,  or 
•ns  per  acre,  with  an  average  of  from  18  to  20  per 
of  dry  vegetable  matter. 

0  serradella,  like  the  vetch,  is  an  annual  leguminous 
,  which  found  its  way  from  Portugal  into  Central 
pe  some  fifty  years  ago.  It  grows  from  one  to  one  and 
alf  feet  high,  and  prefers  a  moist,  deep,  sandy  soil, 
of  seeding  and  mode  of  cultivation  correspond  with 
customary  in  the  cultivation  of  peas.  The  giowth  of 
lant  is  slow  until  the  time  of  blooming,  when  it  rapidly 
ises  in  size  and  nutritive  constituents. 
B  close  of  the  blooming  period,  at  the  end  of  August  or 
ning  of  September,  is  with  us  the  best  time  for  cutting 
rop.  Leading  agriculturists  speak  very  highly  of  this 
r  plant. 

r  results  in  the  field  and  in  our  feeding  experiments 
'*  Feeding  Experiment  with  Milch  Cows,  II.,"  in  this 
t)  have  been  for  several  years  very  satisfactory.  The 
relish  the  serradella  highly. 
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Anaf^sh  of  Green  Serrad^a, 
[Ce^llM^tcd  fmni  the  H^i3«riraent  Station  Ft«ld»»  Scspt, 


'^1 


1 
t 


Moisture  at  100°  C, 
Dry  Mattur,  . 


AftftliiHs  of  J>ry  Malkr. 
Crude  Ash, 

"     Celltilostj,  .        ,        .       . 

"     Pat,    ,        .        ,        .        . 

*'      Protein  (Xitrogenous  Matter), . 
Non^nitrogenous  Extract  Matter, 


Souihern  Covj  Pea  (Dolichos?)  ;  viiriety, 
valuable  variety  of  Southern  cow  pea  baa  b 
several  yearn  past,  ^vith  very  satisfactory  res 
gi-ounds  of  the  ExjKjriinent  Station.  Its  exc€ 
value  tor  trreen  oianurins  and  for  rennvatint 
been  pointed  out  in  previous  annual  reports, 
past  i^nmtnov  season  we  bave  studied  its  com 
as  green  fodder  for  milch  cowa.  The  results 
periments  tir<3  stated  in  this  roport  under  the  1m 
ing  Experiments  with  Milch  Cows,  IL"  Tl 
much  liked  by  cows  and  horses,  and  it-s  effect . 
pai-t  of  the  daily  diet  for  milch  cows  Ls  ver 
judging  from  onr  own  results. 

The  fact  that  the  seeds  of  the  Clay  or  Wbipi 
ties  cannot  be  matured  in  our  section  of  the  cc 
he  considered  a  serious  impediment  to  its  mon 
for  the  seeds  mny  be  had  in  unlimited  quant 
reasonable  cost*  J.  J.  Wolfenden,  provi^i 
Nowherne,  X.  0  ,  iimong  others,  has  offered  b 
the  pnrchiise  of  genuine  seeds,  at  reasonable  t 

The  ground  which  served  during  the  past  si 
for  the  cultivation  of  Southern  eow  pea  for  fee 
that  used  for  the  raising  of  serradella  and  of 
soil  was  prepared,  as  far  a^i  ploughing  and  fe 
concerned,  in  the  same  manner  as  that  upon 
was  raised.  The  seeds  were  planted  May  25, 
feet  three  inches  apart.     The  entire  area  occ 
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in  this  part  of  our  experimental  field,  was  101.5  feet 
and  80  feet  wide ;  it  yielded  3,765  pounds  of  green  fod- 
(vith  an  average  of  from  12  to  18  per  cent,  of  dry  vege- 
matter.  The  rate  of  production  per  acre,  calculated 
e  basis  of  our  own  observation,  would  be  9 J  tons  of 
I  fodder.  A  few  weeks  more  of  growth  would  have 
rially  increased  the  yield.  The  course  adopted  in  our 
ig  experiment  obliged  us  to  use  the  Southern  cow  pea, 
3  serradella  was  not  yet  far  enough  advanced  in  growth, 
lem  observers  obtain  from  20  to  25  tons  of  green  crop 
ere.  The  cutting  of  the  pea  vines  for  fodder  began  as 
as  Aug.  1,  and  lasted  until  Aug.  23.  A  new  growth 
tarted  from  the  roots  again  Aug.  25  ;  it  proved,  how- 
of  but  little  value  for  feeding  purposes,  on  account  of 
Lteness  of  the  season. 


AncUysia  of  Southern  Cow  Pea. 

[CoUected  fh>m  Experiment  Station  Fields,  Sept.  2,  1887.] 

Per  cent. 

ire  at  100^  C. 78.81 

atter, 21.19 

100.00 
Analysis  of  Dry  MaUer. 

Ash 5.97 

Cellulose, 23.02 

Fat, 1.81 

Protein, 8.28 

itrogenons  Extract  Matter, 61.92 

100.00 
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4.  Experiments  with  Potatoes. 
(Var.:  Beauty  op  Hebron.) 

[Field  D.] 

—  Experiments  with  High-grade  Oerman  Potash  Salts 
and  Ground  Bones y  as  Fertilizers. 

he  experiments  were  originally  instituted  (1884)  for  the 
)ose  of  studying  the  effects  of  muriate  of  potash  and 
hate  of  potash  on  the  yield  of  potatoes,  as  far  as  quantity 
quality  are  concerned. 

liree  plats,  each  one-fifth  of  an  acre  in  size,  were  chosen 
he  experiment.  The  land  had  been  for  several  years  in 
3,  and  contained  quite  a  number  of  old  apple-trees.  The 
>rity  of  the  latter  were  removed,  and  the  turf  thoroughly 
:en  up  before  manuring. 

at    1  (west  end)   received    120  pounds  of  ground  ren- 
d   bones,  and   30  pounds  of  muriate  of  potash   (equal 
om  26  to  27  pounds  of  phosphoric  acid,  4  to  4^  pounds 
trogen,  and  15  to  16  pounds  of  potassium  oxide). 
at  2  received  no  manure. 

at  3  (east  end)  received  120  pounds  of  ground  rendered 
s,  and  58  pounds  of  double  sulphate  of  potash  and 
aesia  (equal  to  from  26  to  27  pounds  of  phosphoric 
,  4  to  4^  pounds  of  nitrogen,  15  to  16  pounds  of  potas- 
oxide,  and  5  to  6  pounds  of  magnesium  oxide), 
le  fertilizers  were  applied  broadcast,  and  harrowed  under 
[^  planting.  The  potatoes  were  planted  in  rows  three 
apart,  and  fourteen  inches  distant  in  the  rows,  during 
irst  week  in  May,  1884.  The  crop  was  kept  clean  from 
la  by  a  timely  use  of  the  cultivator. 
J  an  additional  feature  of  the  experiment,  one-half  of 
plant  was  planted  with  medium-sized  whole  potatoes, 
>ther  with  half  potatoes  obtained  from  similar  sized 
rs. 

le  crop  obtained  from  Plats  2  and  3  were  seriously  dis- 
ed  by  scab,  while  that  from  Plat  1  had  suffered  less. 
^85, — The  arrangement  of  the  field,  the  mode  of  ma- 
ig,  and  the  variety  of  potatoes  raised,  were  the  same  as 
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in  the  preceding  season.  The  seed  potatoes 
carefully  selected  from  our  own  crop,  raised  ( 
ceding  season,  on  the  same  plats. 

The  young  crop  was  hoed  June  9.  The  di 
plats  was  quite  marked  July  24 :  Plat  No.  1, 
muriate  of  potash,  had  the  largest  foliage  and 
green  than  the  remainder;  No.  3,  fertilized  w 
potash,  looked  next  best.  A  blight  on  th 
showed  itself  during  the  first  week  of  Angus 
terminated  the  experiment;  the  vines  upon 
soon  after.  The  crop  was  harvested  Aug.  26. 
from  all  the  plats  suffered  severely  from  scab. 

The  exceptionally  large  proportion  of  smal 
tained,  in  particular,  from  Plats  No.  2  and  3, 
low  percentage  of  solids  in  the  potatoes  test< 
premature  termination  of  a  healthful  conditioi 
crop.  The  normal  growth  of  the  tubers  cam< 
a  standstill  soon  after  the  first  examination 
been  made  (July  24).  The  results  seemec 
connection  between  "blight"  and  '*scab,"ai 
any  doubt  about  the  circumstance,  that  either 
other,  or  both  jointly,  had  contributed  direct! 
towards  the  partial  failure  of  the  crop  for  th 
ing  seasons. 

It  was  decided,  in  sight  of  these  facts,  to  a 
periments  in  1886  upon  the  same  field,  with  s 
tions,  to  ascertain,  if  possible,  whether  the 
regarding  the  results  in  our  past  observat 
ascribed  to  atmospheric  agencies,  or  to  the  co 
soil  and  the  fertilizer  applied,  or  to  the  quali 
potato  used. 

1886.  — The  same  field  was  used  as  in  18 
was  well  prepared  by  ploughing  and  harrow 
and  subsequently  fertilized,  the  same  as  in  p 
The  change  regarding  the  character  of  thefer 
consisted  in  using  n^^arly  twice  the  amount  o 
muriate  and  sidphate  of  potash,  for  the  same  c 
Plats  1  and  3.  A  second  important  change 
vious  practice  consisted  in  securing  first  qua 
t^es,  —  in  particular, /ree  from  scab      The  sj 
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tuty  of  Hebron  —  was  obtained  for  that  parpose  from 
rmont ;  it  was  as  fair  an  article  as  could  be  desired.  The 
tern  of  planting  and  cultivating  was  the  same  as  in  pre- 
118  years.     The  potatoes  were  planted  upon  all  plats  May 

1886.  All  the  vines  were  in  full  blossom  July  6  ;  they 
;an  to  turn  yellowish  and  dry  up  July  30.     The  crop  on 

entire  field  was  dried  up  Aug.  8.  This  change  seemed 
ippear  most  marked,  and  first,  on  the  vines  raised  from 
ole  potatoes.  The  crop  was  harvested  Aug.  28. 
Yeither  a  liberal  use  of  our  own  mixture  of  commercial 
nurial  substances^  rich  in  potash  compounds^  nor  the  selec- 
\  of  a  fair  quality  of  seed  potatoes  from  another  locality  ^ 
I  affected  our  results^  as  compared  with  those  of  the  pre- 
us  season;  for  the  entire  crop^  with  scarcely  any  exception^ 
J  badly  disfigured  by  scab.  The  potatoes  were  unfit  for 
lily  use,  and  had  to  be  sold  at  a  low  price  for  stock-feeding, 
^or  further  details  in  regard  to  our  observations  in  1884, 
>5  and  1886,  see  annual  reports. 

I  due  consideration  of  all  the  circumstances  which  ac- 
apanied  our  course  of  observation  thus  far,  induced  us  to 
w  the  following  conclusions  :  — 

.  Medmrn-sized  whole  potatoes  give  better  results  than 
f  potatoes  obtained  from  tubers  of  a  corresponding  size. 
I.  Disregarding  the  results  of  the  first  year,  when  pre- 
usly  existing  resources  of  plant  food  in  liberal  quantities 
st  have  rendered  the  influences  of  an  additional  supply  of 
Qurial  substances  less  marked,  it  appears  that  sulphate  of 
ash  produced  better  results  in  our  case  than  muriate  of 
ash. 

I.  The  preTnature  dying  out  of  the  vines y  accompanied  by 
jht  or  scaby  or  both,  must  be  considered  a  controlling 
\se  of  the  exceptionally  large  proportion  of  small  potatoes, 
L  Some  peculiar  condition  of  the  soil  upon  the  lands 
k1  for  this  experiment  is  to  be  considered  the  real  seat  of 
r  trouble. 

Fo  test  the  correctness  of  conclusion  4  still  further,  the 
[)eriment  has  been  continued  for  another  year. 

1887,  —  The  same  plats  as  in  previous  years  were  utilized 
'  the  experiment.  The  subdivision  remained  unchanged, 
e  fertilizers  applied  were  the  same  as  in  1886. 
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The  UiikU  were  ploaght*d  imd  harrowed  t 
week  of  May,  and  the  potatoes^  planted  in  all 
11.  First  quality  potatoes,  **  Beauty  of  Ilel 
Vermont,  were  used  as  seed.  The  growtii  lo 
all  the  platrf  until  July  28 ^  when  the  vioes  t 
3  began  to  turn  yellow.  They  lommence*!  t 
9,  and  by  Aug,  12  wei-e  dry  on  all  phitis.  I 
of  tht)  little  potatoes,  July  1,  showed  already 
the  marks  of  scab. 

The  entire  crop^  when  har^e.sted,  was  »o  m 
hy  scab  that  it  proved  worthless  in  the  genen 

The  months  of  July  and  August  were  ex 
and  warm  in  our  part  of  the  State,  — a  eircc 
haa,  most  likely,  aggravated  our  trouble*  T 
this  year  has  been  extensi^ively  a  failure,  ii 
wherever  low  lauds  ha\  e  been  used  for  its  ca 


B.  —  Observatiojis  with  Shabby  Poi 

These  experiments  were  inaugiu-ated  in  18< 
pose  of  inquiring  into  the  circumstances  wh: 
development  and  tbe  propagation  of  the  stab 

1886^  —  The  tirst  year's  work  in  thi^  eono' 
confined  to  the  task  of  observing  the  beha 
potatoes  as  seed  potatoes,  under  eome  de 
treatment*  To  prevent  a  possible  propagal 
the  new  crop  by  infected  seed  potatoes,  the  f( 
was  adopted ;  Thoroughly  scabby  potatoes, 
the  previous? ly  described  experimental  plat^ 
with  some  substances  known  to  be  dcstruel 
forms  of  parasitic  gro^vth.  Thia  opemtion  ^ 
with  tlie  intention  of  destroying  the  propag; 
adherent  germs  of  an  objectionable  chamctei 
iug  the  seed. 

The  field  for  the  observation  was  distinctly 
other  experimental  plats  for  the  cultivation  o 
had  btjcn  used  for  many  years  previous  for 
grass^  and  had  since  been  planted  but  once,  — 
year  (1885),  with  cora.  The  land  was  prepa 
ing  and  harrowing  in  the  same  way  as  othei 
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was  fertilized  broadcast^  at  the  rate  of  600  poands  of 
)und  rendered  bones  and  290  pounds  of  potash  magnesia 
phate. 

rhe  field  was  subdivided  into  five  plats  of  equal  size, 
hty  feet  long  and  fifty  feet  wide,  and  the  potatoes  subse- 
jntly  planted  in  rows,  three  feet  three  inches  apart,  with 
Is  three  feet  from  each  other  in  the  rows.  Three  feet  of 
ice  was  left  between  the  plats  unoccupied.  The  scabby 
d  potatoes  selected  for  the  trial  were,  as  far  as  practicable, 
a  uniformly  medium  size.  Each  lot  was  immersed  in  the 
ticular  solution  prepared  for  the  difierent  plats ;  after 
ng  kept  there  for  twenty-four  hours  they  were  removed 
I  directly  planted, 
^lat  1  was  planted  with  healthy  and  smooth  potatoes^  with- 

any  previous  treatment.     This  course  was  adopted  to 
m  whether  soil,  fertilizer,  or  atmospheric  agencies  of  the 
son  would  favor  the  appearance  of  the  scab  in  the  crop, 
i^lat  2.    The  scabby  seed  potatoes  were  allowed  to  remain 

twenty-four  hours  in  a  saturated  solution  of  muriate  of 
ash  before  being  planted. 

^lat  3.  A  strong  solution  of  hypochlorite  of  lime 
eaching  lime)  was  applied  in  a  similar  way,  for  the  prep- 
fcion  of  the  scabby  seed,  as  in  the  case  of  Plat  2. 
^lat  4.  A  saturated  solution  of  carbolic  acid  in  water, 
f^ed,  in  this  instance,  for  the  treatment  of  the  scabby 
atoes. 

?he  potatoes  were  planted  in  all  plats  on  the  same  day, 
Y  7.  The  vines  did  not  appear  evenly,  at  first ;  they 
•e,  however,  equally  vigorous  upon  all  plats  at  the  close 
June. 

!Tie  tops  on  all  plats  were  pretty  generally  dried  up 
5-18.  The  potatoes  were  harvested  on  the  entire  field 
5.  30.  The  yield  on  all  the  plats  was  fair,  and  the 
lity  of  the  potatoes,  almost  without  exception,  excel- 
; ;  this  seemed  to  be  more  striking  in  regard  to  those  on 
ts  2,  3  and  4,  which  had  been,  in  the  beginning  of  the 
5on,  somewhat  behind  in  growth.  Here  and  there  could 
aeen  a  potato  with  a  small  mark  of  scab ;  a  large  propor- 
i  were  perfectly  smooth  and  without  any  sign  of  it. 
lie  results  were  recorded  as  those  of  a  first  experiment. 
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The  fact  that  a  scabby  potato  may  produce, 
circumstances,  a  smooth  and  otherwise  excelh 
confirmed.  Good  potatoes  have  been  raise 
seed  potatoes  suffering  from  scab,  without 
treatment  similar  to  ours.  Without  any  intei 
pating  the  results  of  future  observations,  o 
with  certainty  the  exact  cause  of  our  results 
the  opinion  that  a  difference  in  the  condition 
our  old  and  new  experimental  potato  plats  mig 
to  be  the  principal  cause  of  our  trouble : 
yielded,  from  healthy  potatoes,  most  infer ioi 
toes ;  whilst  the  latter  produced,  from  scab 
most  superior,  smooth  potato,  under  other wis< 
cal  conditions,  as  far  as  soil,  mode  of  cultivt 
of  fertilizer  were  concerned,  upon  land  in  cl 
during  the  same  season. 

1887.  —  The  experiment  has  been  repeal 
past  season  upon  the  same  lands,  with  bufc  a  8 
tion.  The  soil  was  ploughed  and  fertilized  aa 
ing  year.  Ten  plats,  each«fifty  feet  long,  wei 
four  rows  of  potatoes,  three  feet  three  inches  % 
nineteen  hills  in  the  row.  Medium-sized, 
potatoes  (Beauty  of  Hebron),  selected  from 
upon  our  own  fields  during  the  previous  year 
described  in  some  preceding  pages,  unde 
**  Potato  Experiment,"  *'A,"  served  as  seed  p 
half  the  plats  were  planted  with  scabby  pol 
the  same  lot,  after  being  immersed  for  eigl 
some  solution  prepared  for  that  purpose ;  and 
were  planted  without  any  previous  treatment 
Plats  2,  6  and  10  with  our  scabby  potato 
Hebron,  and  Plats  4  and  8  with  healthy,  smc 
the  same  variety. 


Plat  1,  . 

Plat  2,  . 

Plat  3,  . 

Plat  4,  . 


J  Scabby  potatoes,  soaked 
(     potassium  sulphide 
J  Scabby    potatoes,  withoui 
(     treatment. 

S  Scabby  potatoes,  treated  \^ 
hypochlorite  of  lime  (b 
J  Smooth,  healthy  potatoes, 
(     treatment. 
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S  Scabby  potatoes,  treated  with  a  solution  of 
potassium  chloride  (muriate  of  potash). 
Scabby  potatoes,  without  previous  treatment 
<  Scabby  potatoes,  treated  with  a  solution  of 
c     carbolic  acid. 

Smooth,  healthy  potatoes,  not  treated. 
J  Scabby  potatoes,  treated  with  copper  sul- 
c     phate  (blue  copperas). 
Scabby  potatoes,  not  treated. 


The  young  plants  made  their  appearance  on  all  the  plats, 
cept  No.  9,  June  1 ;  those  on  No.  9  appeared  eight  or  ten 
ys  later.  The  entire  crop  looked  uniformly  well.  The 
les  dried  up  on  all  plats  at  about  the  same  time.  The 
3p  was  harvested  with  the  following  results  :  — 


It 

5,  . 

It 

6,  . 

It 

7,   . 

It 

8,   . 

it 

9,   . 

It  10,  . 

Beauty  of  Hebron. 


AT. 

1 

o 

S 

i  ' 

Solutions  Used. 

Results. 
(Sept.  12,  1887.) 

1, 

Scabby. 

Potaaaiam  sulphide. 

Good;  not  scabby. 

2. 

Scabby. 

None. 

Good;  not  scabby. 

8. 

Scabby. 

Hypochlorite  of  lime  (bleaching  lime). 

Especially  good. 

4, 

% 

Good. 

None. 

Somewhat  scabby. 

5. 

V 

Scabby. 

Potaaaium  chloride  (muriate  of  potaah) . 

Especially  good. 

•, 

B 

Scabby. 

None. 

Good ;  not  scabby. 

7, 

^ 
» 

Scabby. 

CarboUc  acid. 

Especially  good. 

8. 

Good. 

None. 

Especially  good. 

10. 

Scabby. 
Scabby. 

Copper  sulphide  (blue  copperaa) . 
None. 

Only  7  hlllfl  left.    Mor*. 

or  loHs  Bcahby. 
Somewhat  scabby. 

A  careful  consideration  of  these  results  seems  to  show 
tt  a  certain  condition  of  the  soil  has  been  the  leading 
ise  for  the  origin  and  propagation  of  the  scab  ;  for  scabby 
^  potatoes  have  produced  healthy,  smooth  tubers,  both 
bh  and  without  any  special  previous  treatment,  —  see 
its  1,  2,  7  and  8.  On  the  other  hand,  it  is  not  without 
crest  to  notice  that  Plats  1,  3  and  7  have  furnished  us 
bh  some  of  the  best  potatoes  we  have  raised  during  the 
st  season. 
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The  investigation  will  be  continued,  with  s 
tions,  another  year. 

P.  S.  —  One  of  the  best  results  with  the 
various  kinds  of  potatoes  during  the  past  seas< 
with  some  seed  potatoes  sent  on  by  the  Unit 
partment  of  Agriculture,  called  ''Polaris," 
being  imported  directly  from  Ireland. 

Roots.  —  The  seeds  used  in  this  trial  were 
United  States  Department  of  Agriculture,  w 
tion  of  No.  7,  Saxony  sugar  beet,  which  wj 
our  own  collection  of  seeds.     The  supply  of  se 

The  land  consisted  of  a  good  loam  in  a  fai 
fertilization.  It  had  been  manured  for  sever 
annually,  with  a  mixture  consisting  of  600  p 
ground  bone,  and  200  pounds  of  muriate  c 
acre.  The  seeds,  ten  varieties  in  all,  were 
Each  variety  occupied  two  rows  across  the 
length  (80  feet). 

Xo. 


1.. 

2.. 
3,. 
4,. 

Beet,  Mangel  Wurzel,  "  Giaj 
Beet,  Mangel  Wurzel,  "  Yel 
Beet, "  Eclipse." 
Beet, "  Red  Globe." 

5,. 
6,. 

Beet, "  Egyptian  Turnip." 
Beet,  "  Long  Smooth  Red." 

7,. 

8.. 

9.. 

10,. 

M    XtJC 

»rA  f 

Beet,  Sugar  Beet,  »•  Saxony.' 
Turnip,  Ruta  Baga,  "  White 
Turnip,  "  Early  Yellow  "  or 
Turnip,  Ruta  Baga,"  Skirvir 

plants  were,  in  every  case,  thinned  out  or  tr 
circumstances  advised,  to  about  eight  inches 
each  other  in  the  rows. 

The  transplanting  and  thinning  out  took 
July  5  and  11 ;  the  weather  during  this  time 
for  transplanting.     The  seeds  of  Nos.  6  and  9 
as  good  as  the  others ;  the  young  plants  of  N< 
particular,  did  not  do  as  well  after  transplant: 
mainder. 

The  crop  was  harvested  partly  Oct.  31  an 
2.  The  first  lot  of  roots,  Nos.  1,  2,  3,  4  and 
removed  from  the  ground,  was  topped  at  oi 
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jach  kind  were  taken  to  the  laboratory  for  a  chemical  ex- 
ination;  three  of  an  approximately  corresponding  size 
•e  photographed. 

]he  second  lot,  Nos.  6,  7,  8,  9  and  10,  was  treated  in  a 
ilar  manner.     The  three  sample  roots  selected  in  each 
3,  represent,  as  far  as  practicable,  the  smallest,  medium 
largest  of  each  variety  raised. 

lie  photographs  were  taken  with  all  the  roots  at  an  equal 
ance  from  the  camera. 

Statement  op  Results. 


NAME  OF  YABIETT. 

^ 

1 

J«5 

% 

*A 

%• 

Wcigl 
Sam] 
grap 

angel  Wurz«l,  «*Gl«it  Long  Red," 

2 

160 

lbs. 
865 

Iba. 
11.76 

angel  Wurael,  «*  Yellow  Ovold,"  . 

2 

177 

860 

0.75 

set,**SclipM," 

2 

163 

285 

4. 

set,  «*  Red  Globe,"  •       .       .       .       . 

2 

178 

835 

7.5 

>et,  **  Egyptian  Tnrnlp,**. 

2 

140 

170 

8.76 

>et,  "  Long  Smooth  Red,"     . 

2 

145 

185 

6. 

igar  Beet,  "  Saxony,"    .       .       .       • 

8 

210 

470 

8.75 

ita  Baga,  "  White  Sweet  German,"    . 

2 

170 

445 

4. 

irnip,  ••  Early  Yellow  "  or  "  Golden  Stone," 

2 

43 

50 

6.5 

ita  Baga,  "  Sklnrtog'a  Purple  Top,"    . 

2 

140 

295 

12.75 

he  analyses  of  the  different  varieties  of  roots  will   be 
)rted  as  soon  as  finished. 


ISCELLANEOUS    FlELD  EXPERIMENTS   WITH    FaRM   AND 

Garden  Crops. 
he  field  notes  under  the  above  heading  are  made  for  no 
T  purpose  than  to  enter  on  record  a  series  of  cxperi- 
ts,  for  various  reasons,  not  yet  fit  for  a  general  report, 
some  instances  the  supply  of  seeds  was  too  small  to 
tie  us  to  draw  any  particular  conclusion ;  in  others,  the 
Dtions  of  seeds  were  made  merely  for  the  purpose  of 
>aring  the  lands  for  a  future   special  field  experiment. 
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The  small  supply  of  seeds  was  famished  i  in  the 
cases,  by  the  U.  S.  Department  of  Agriculture, 

The  work  carried  on  in  tlii^  connection  h 
obvious  reasons,  no  other  aim  than  to  study  1 
tion  of  some  new  field  crop  to  our  climatot  i 
pare  some  new  variety  of  a  prominent  gardei] 
those  frequently  raised  in  our  section  of  the  1 
field  set  aside  for  these  experiments  was  in  a  gc 
cultivation.  Barnyard  manure »  suppkmentcd  I 
cial  phosphates  and  potash  comjioundsj  had  fieen 
past  as  manure ;  no  alteration  was  made  in  this  t 
ing  the  past  season. 

The  list  of  seeds  sown  embraces,  aside  from  tl 
mentioned  in  previous  pages,  one  variety  c 
"Southern  Giant  Curled;**  three  of  pepper,  ' 
«*  Sweet  Mountain,"  and  '«  Golden  Dawn  ;  "  two 
"Paragon "and  "Improved  Maj^owerf*  one 
"  Early  Summer ;  "  two  of  cauliflower,  "  Early  I 
and  "Giant  Cauliflower,"  "  Pyrethrnm  roseum 
variety  of  potato,  "Polaris,"  in  the  form  of  aee^ 
potatoes  (two  tubers). 

The  seeds  were,  in  every  instance,  sown  in  a  1 
subsequently  transplanted  in  the  field*  All  m^ 
with  the  exception  of  Pyrethrnm  romurn,  which 
nial  plant. 

Aside  from  these  plants,  there  have  also  been 
on  a  small  scale,  Asiatic  Rhubarb,  Sago  Bean  (Sw 
wild  potato  from  Colorado,  and  several  reputed  n 
of  potatoes,  to  secure  material  for  future  experii: 

The  recently  ploughed  old  grass  lands,  on  the 
the  highway,  were  planted  with  potatoes,  con 
beans,  squashes,  several  varieties  of  oats,  and  h 
lower  portion,  from  five  to  six  acres,  has  beei 
during  the  fall  into  a  permanent  meadow;  wh 
mainder  of  worn-out  grass  land  in  that  locality 
to  eight  acres  —  has  been  underdrained  and  p 
the  close  of  the  season. 

The  details  of  the  past  year's  work  upon  this 
land  of  the  Station  will  be  related  hereafter,  in 
with  a  description  of  a  more  mutured  system  of 
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FGGESTIONS  UPON  PLANTING  TREES  AND   SMALL 
FRUITS. 

[Bj  S.  T.  Matnakd,  Professor  of  Botanj  and  Horticaltare,  Massachasetts 
Agricaltaral  College.] 

The  most  important  points  to  be  considered  in  successful 
inting  of  trees  and  small  fruits  are  :  — 

1.  Selection  of  trees  and  plants. 

2.  Preparation  of  the  trees  and  plants. 

3.  Soil  and  its  preparation. 
i.  Methods  of  planting. 

5.  After-care  and  cultivation. 

Selection  of  Drees  and  Planting. 
Successful  planting  depends  very  largely  upon  the  condi- 
n  of  the  trees  or  plants  at  the  time  of  planting  The 
ft  results  are  generally  obtained,  other  things  being  equals 
en  the  trees  or  plants  are  obtained  from  local  nurseries, 
1  planted  with  little  or  no  exposure  to  the  drying  influence 
the  sun  and  air.  The  merits  of  the  Massachusetts-grown 
es,  as  compared  with  those  grown  in  the  extensive  nurse- 
s  of  distant  States,  are  often  discussed,  and  the  latter 
idemned  for  New  England  phinting.  While,  in  many  of 
I  above-mentioned  nurseries,  owing  to  long  experience, 
>ecial  skill  and  a  soil  naturally  suited  to  the  best  growth, 
y  fine  trees  are  grown,  perhaps  better  than  are  generally 
)wn  in  small  local  nurseries,  yet  the  danger  from  injury  in 
nsporting,  should  they  go  a  great  distance,  and  the  length 
time  from  digging  to  transplanting,  will  make  it  gener- 
f  safer  to  depend  upon  home-grown  trees  where  they  cAn 
obtained. 

jrreat  care  must  be  exercised  in  digging,  and,  if  large 
intities  are  to  be  dug  at  once,  as  soon  as  a  few  are  dug 
I  roots  should  be  protected  by  mats  or  blankets,  or  have 
1  thrown  over  them  until  all  are  to  be  packed  for  trans- 
rting  or  taken  to  the  field  for  planting.  In  packing  for 
pping,  no  material  is  so  good  to  keep  the  roots  moist  and 
svent  their  heating  as  clean  sphagnum  moss ;  for  short 
tances,  moist  straw  or  hay  may  answer  very  well  for  this 
ppose. 
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Vigorous  young  plants  are  mach  better  t 
have  been  a  very  long  time  in  growing  to  3Uj1 
average  age  for  fruit  trees  and  plants  in  tho 
for  transplanting  is  about  as  follows:  AppI 
from  bud ;  pear,  3  years  from  bud ;  peach*  1 
plum,  2  years  from  bud  ;  cherry,  2  years  froi 
3  years  from  cutting  or  root  graft ;  grape,  1 
2  year  a  No,  2,  from  cuttings  or  layers;  ci 
from  cuttings ;  gooseberries,  2  yearg  fmm  i 
berriea  and  blackberries ^  1  year  from  sock€i 
tings  J  strawberries,  only  new  runners  of 
growth  should  l>e  u£*ed,  the  old  plants  ha\ri 
with  the  feeding  surfaces  so  far  from  the  crt 
they  aT*e  dug  nearly  all  of  them  are  destroyed 

I^ reparation  of  Trees  and  Plants  for  a 
It  is  impossible  to  remove  a  tree  from  the 
orchard  without  injuring  some  of  the  large 
nearly  all  the  rootlets  and  all  the  root  hairs  wi 
by  only  a  slight  exposure  to  the  air.  As  the 
ing  roots  on  the  newly  transplanted  trees  unti 
formed,  if  none  of  the  buds  or  shoota  are 
supply  of  moisture  being  insufficient,  all  mak 
growth,  or  fail  to  develop  at  all,  especially 
comes  on  early  in  the  summer.  To  prevent  1 
ensure  a  vigorous  starting  of  a  few  bud^;,  the 
cut  back  in  proportion  to  the  amount  of  injur 
which  will  generally  be  from  one-half  to  tw 
entire  top.  In  this  pruning  all  shoota  should 
away  that  are  not  needed  for  the  formation  of 
and  the  others  cut  l)ack  one-half  or  two-< 
length. 

If  the  head  is  not  formed  Ingh  enough  upoi 
may  often  be  carried  higher  by  cutting  oil  all 
leaving  the  most  central  one  for  a  leader,  upo 
formed  the  new  head,  several  inches  higher  1 
This  may  bo  still  carried  up  by  pinching  the  ei 
est  latcml:s,  to  force  the  growth  into  the  hfghe 
in  a  mngle  season,  the  head  may  be  earned  fr 
feet  higher  than  it  was  when  received  from  tlw 
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ired  roots  should  have  the  ends  cut  smooth  with  a  sharp 
fe;  and  with  small  fruits,  like  the  grape,  currant  and 
iwberry,  it  is  often   desirable  to  cut  back  some  of  the 


Soil  and  its  Preparation. 
Jnless  suitable  soil  is  selected,  very  poor  results  will  often 
obtained.  The  apple  thrives  upon  a  greater  variety  of 
Is  than  any  other  fruit,  but  that  best  suited  to  its  growth 
;  rich,  moist,  well-drained  loam.  The  pear,  plum  and 
nee  require  a  heavier  soil,  but  it  should  be  free  from  stand- 
water.  The  cherry  delights  in  a  light,  sandy  loam. 
3  peach  can  only  be  successfully  grown  in  New  England 
)n  high  and  well-drained  land.  Upon  the  tops  of  our 
h  hills  the  trees  are  hardier,  live  longer  and  bear  more 
it,  although,  even  here,  they  are  not  safe  from  injury, 
[  annual  crops  cannot  be  expected  until  some  method  of 
tection  has  been  discovered  that  can  be  easily  and  cheaply 
>lied.  Grape  vines  give  the  best  fruit  in  quality  when 
nted  upon  high,  gravelly  soil ;  but,  to  insure  a  vigorous 
wthofvineto  enable  a  large  crop  of  fruit  to  mature, 
le  nitrogenous  manure  must  be  used,  but  only  early  in 
season,  as  a  late  application  would  induce  a  late  growth 
wood,  that  is  very  liable  to  injury  by  severe  cold. 
The  raspberry  and  blackberry  mature  their  wood  much 
ter  upon  light  land  than  upon  heavy,  moist  soil,  but,  like 
grape,  require  an  addition  of  nitrogenous  manure  to 
are  a  growth  of  canes  suflScient  to  mature  a  large  crop  of 
it.  Spreading  mulch  upon  the  surface,  or  constant  culti- 
ion,  will  generally  prevent  the  escape  of  moisture  at  the 
e  of  the  ripening  of  the  fruit,  when  it  is  most  needed. 
L^he  currant  and  gooseberry  require  a  moist,  heavy  soil  for 
best  results,  but  are  liable  to  be  thrown  out  by  frosts  if 
soil  is  not  well  underdrained* 

[Tie  best  soil  for  the  strawberry  is  a  moist,  sandy  loam, 
on  light,  sandy  soils  there  is  a  tendency  to  a  large  num- 
of  berries,  but,  there  not  being  moisture  enough  in  the 
,  very  few  will  mature. 

Jefore  planting  it  is  necessary  that  the  soil  be  made  rich 
lOgh  to  ensure  a  good  growth,  if  it  is  not  already  in  that 
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condition.  For  smnll  fruits  it  is  generally  b 
manure  or  feililizers  broadcast  and  harrow  in 
be  dono  fur  tho  large  fruits,  if  the  land  is  t 
with  some  othc^r  crop  for  a  few  years. 

If  the  trees  are  to  be  planted  in  land  no 
other  crops,  the  manure  or  fertilizer  would  b 
ically  applied  only  about  the  trees,  increasing 
ercd  as  tliey  increase  in  size.  Unfermented 
never  ho  placed  lu  contact  with  the  roots 
plant,  but  if  decomposed  and  well  mixed  w 
injury  will  result  irom  the  use  of  a  limited 
best  way  to  use  coarse  manure  is  to  apply  it 
about  the  trees  slightly  covered  witli  soil.  ' 
bo  used  must  bo  varied  with  the  condition 
should  be  used  sparingly  upon  the  peach  i: 
bearing, 

I'crhLips  the  t^est  material  to  use,  where 
sufliciently  rich  for  the  production  of  fniit 
bono  and  potash,  four  pai*ts  of  the  former 
mui'iiite  of  [^otiisli.  This,  at  the  rate  of  c 
tree,  mixed  in  the  fine  soil  used  around  the 
pound  applied  near  the  surface,  will  insure  i 
unle^ss  the  soil  is  unusually  poor.  The  holes 
a  little  larger  than  the  roots  will  extend,  and 
deeper  than  they  are  to  be  planted.  For  c 
beauty,  trees  should  be  set  at  regular  distih< 

Methods  of  Planting. 

Generally  the  best  time  for  planting  is  in  t 
although  it  may  bo  successfully  done  in  the 
leaver  drojj  early  and  the  shoots  mature  by  ] 

In  the  spring,  trees  should  not  be  planted  i 
will  work  up  fine,  and  not  compact  when  pr< 
roots.  If  the  soil  is  light,  the  roots  shoul 
tittle  deeper  than  they  grew  in  the  rihrsery,  1 
eanie  depth  as  they  stood  in  the  nursery  is  su 
vines  shoukl  be  i>lanted  with  the  crown,  o 
a  few  inches  of  the  surface,  and  the  roots  e 
ten  inches  deep,  according  to  the  soil.  Ri 
berry  and  strawberry  plants  should  be  plan 
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spring  as  the  land  will  work.  Black-cap  raspberries 
it  be  planted  with  the  large  central  bud  near  the  surface, 
loop  covering  often  destroys  it;  the  roots,  however, 
t  be  put,  obliquely,  as  deep  as  they  will  go.  It  is  im- 
iant  that  the  soil  be  pressed  very  finely  about  the  roots 
>rc  all  is  filled  in,  and  that  upon  the  surface  l>e  left  light. 
i  often  happens  that  trees  are  received  from  the  nui-sery 
dry,  shrivelled  condition,  which,  if  planted  in  that  state, 
lid  certainly  fail  to  grow.  They  may  be  improved,  and 
ictimes  saved,  by  burying  top  and  root  in  moist  soil  for 
w  days  or  a  week ;  then,  by  severe  pruning  at  planting, 
J  will  be  much  more  certain  to  grow. 

After  Care. 
i  often  happens  that  trees  received  in  good  condition, 
very  carefully  planted,  fail  to  grow  from  want  of  after 
t.  This,  for  the  first  season,  consists  in  seeing  that  a 
cient  supply  of  moisture  is  present  about  the  roots. 
1  time  of  drought,  watering  may  be  ai^oided  by  covering 
ground,  for  several  feet  about  the  tree,  with  mulch,  five 
ix  inches  deep,  or  by  stirring  the  surface  soil  once  or 
;e  each  week.  Trees  planted  in  turf  are  especially  liable 
1  the  moisture  being  taken  up  by  the  surrounding  grass 
s.  This  can  only  be  prevented  by  covering  the  ground 
I  a  mulch  of  any  waste  material,  like  com  stover,  old 
,  straw,  shavings,  sawdust,  fine  brush,  cider  pomace, 
dow  mud  or  peat. 

he  same  result  may  be  obtained  by  packing  the  loose 
es  often  found  about  the  trees.  Mulching  material  of 
kind  should  not  bo  in  contact  with  the  trunk  of  the 
3  from  Nov.  1  to  May  1,  unless  they  are  protected  by 
dng  up,  or  by  a  tin  or  tar-paper  band  about  them  to  pro- 
from  injury  by  mice. 
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TALUATIOX     OF    FERTILIZl 
FERTILrZER    AKALTS 


To  aj^&ist  the  fiirracrs,  not  yet  f^iianiar  i 
mode  of  determining  the  commercial  value 

stances  oflVred  for  t^ale  in  our  markets ^  son 
tial  eonwideratioDS,  which  Bene  as  a  basi; 
tioa,  arc  once  more  stated  within  a  few  si 

The  valuation  of  a  feitilizer  is  based  on  ti 
value  of  fertilizing  elements j  specified  bj 
money  I'^alue  of  the  higher  grades  of  agrici] 
and  of  the  higher-priced  compound  fe  it  ill  a 
the  iiinjority  of  cases,  on  the  amount  and  th^ 
of  two  or  three  essential  articles  of  plant  ft 
phoric  acid,  nitrogen *and  potash,  which  the 
raltiation  which  usually  accompanies  the  n 
goods  shall  inform  tlie  consumer,  as  fur  a^ 
gax'ding  the  cash  retail  price  at  which  the 
essential  elements  of  plant  food,  in  an  effi 
been  offered  of  late  for  sale,  In  our  Inrge  n 

The  market  vahio  of  low-priced  materi; 
nurial  purposes,  as  salt,  wood  asjhes,  varioi 
barnyard  manure,  factory  refuse  and  waste 
ferent  descriptions,  doeg  notj  quite  freque 
close  relation  to  their  chemical  compos  it; 
varies  in  different  localities.  Loc^l  facilitiei 
portation,  and  more  or  less  advantageotis  ti 
tion  for  speedy  action,  exert ^  sls  a  rule,  a  i 
on  their  selling  price. 

The  wludesale  market  price  of  manuri 
liable  to  serious  fluctuations  i  for  supply  an 
here,  as  well  as  in  other  branches  of  comm( 
controlling  influence  on  their  temporaiy  m 
farmers  have  only  in  exceptional  instam^es  a 
to  inform  themselves  regard! nff  conditions  \ 
market  price,  the  assistance  rendered  in  ih 
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[cultural  chemists  charged  with  the  examination  of  com- 
3ial  fertilizers,  cannot  otherwise  but  benefit,  ultimately, 

farmers  and  manufacturers, 
lie  market  reports  of  centres  of  trade  in  New  England, 

York  and  New  Jersey,  aside  from  consultations  with 
ing  manufacturers  of  fertilizers,  furnish  the  necessary 
mation  regarding  the  current  trade  value  of  fertilizing 
^dients.  The  subsequent  statement  of  cash  values  in 
retail  trade  is  obtained  by  taking  the  average  of  the 
lesale  quotations  in  New  York  and  Boston,  during  the 
nonths  preceding  March  1,  1887,  and  increasing  them 
twenty  per  cent.,  to  cover  expense  for  sales,  credits,  etc. 
lese  trade  values,  except  those  for  phosphoric  acid, 
)le  in  ammonium-citrate,  were  agreed  upon  by  the  Ex- 
nent  Stations  of  Massachusetts,  Connecticut  and  New 
sy,  for  use  in  their  several  States  for  the  present  season. 

lADE  Values  op  Fertilizing  Ingbedients  in  Raw 
Materials  and  Chemicals. 

18S7. 

Cents  p«r  Pound. 

gen  in  nitrates, 16 

gen  in  ammoniates, 17J 

aic  nitrogen  in  dried  and  fine-ground  fish,  .  .  .  .  17  J 
oic  nitrogen  in  Peruvian  guano,  blood,  meat,  azotin,  ammo- 

dte,  and  castor  pomace, 17} 

nic  nitrogen  in  fine-ground  bone  and  tankage,              .        .  16 

oic  nitrogen  in  fine  medium  bone  and  tankage,     .        .        .  14 

oic  nitrogen  in -medium  bone  and  tankage,   .        .                .  12 

Die  nitrogen  in  coarse  medium  bone  and  tankage,  10 

oic  matter  in  coarse  bone,  horn  shavings, hair  and  fish  scraps,  8 

phoric  acid,  soluble  in  water, 8 

phoric  acid,  soluble  in  ammonia  citrate,*  ....  7} 
phoric  acid,  insoluble,  in  dry,  fine-ground  fish,  in  fish  bono 

jid  tankage, 7 

jhoric  acid,  insoluble,  in  fine,  medium  bone  and  tankage,     .  6 

}horic  acid  in  medium  bone  and  tankage,     ....  5 

}horic  acid  in  coarse  medium  bone  and  tankage,  ...  4 

>horic  acid  in  coarse  bone  and  tankage,         ....  3 

)horic  acid  in  fine-ground  rock  phosphate,    ....  2 

h  as  sulphate,  in  compounds  free  from  chlorine,  .        .        .  5 J 

h  as  kainite, 4^ 

has  muriate,  . 4  J 

Molved  from  two  gremt  of  pbotpbate,  unground,  by  100  c.c.  neutral  solution 
BODiam  citrate,  tp.  gr.  1.09,  In  30  minntes,  at  6d  deg.  C,  with  agitation  once  in 
inntesy  commonlj  called  **  reverted  "  or  "  backgone  "  phosphoric  acid. 
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The  above  trade  values  are  the  figures  at  t 
1,  the  respective  ingredients  could  be  boug 
cash  per  pound  in  our  leading  markets  in  the 
which  are  the  regular  source  of  supply. 

They  also  correspond  to  the  average  whol 
the  six  months,  ending  March  1,  plus  20  per 
goods  for  which  we  have  wholesale  quotatioi 
lated  values  obtained  by  the  use  of  the  abov( 
found  to  agree  fairly  with  the  reasonable  reta 
of  standard  raw  materials,  such  as :  — 


Sulphate  of  Ammonia, 

Dried  Grou 

Nitrato  of  Soda, 

Azotin, 

^luriate  of  Potash, 

Ammonite, 

Sulphate  of  Potash, 

Castor  PoDD 

Dried  Blood, 

Bone, 

Dried  Ground  Meat, 

Plain  Supei 

PKlW 


|HfP!Wi 


Trade  Values  in   Superphosphates,  Spi 
AND  Mixed  Fertilizers  of  High 

The  or<]:anic  nitro2:en  in  these  classes  of 
valued  at  the  hi2:hcst  fimires  laid  down  in  the 
of  Fertilizing  Ingredients  in  Raw  Materials  ; 
cents  per  pound,  it  being  assumed  that  the  o 
is  derived  from  the  best  sources,  namely,  an 
meat,  blood,  bones  or  other  equally  good 
from  leather,  shoddy,  hair,  or  any  low-price 
of  vegetable  matter,  unless  the  contrary  is  ai 

Insoluble  phosphoric  acid  will  be  valued  a 
being  assumed,  unless  found  otherwise,  that 
or  similar  sources,  and  not  from  rock  phos 
latter  form  the  insoluble  phosphoric  acid  is 
cents  per  pound.  Potash  is  rated  at  4^  cei 
chlorine  is  present  in  the  fertilizer  to  coml 
make  muriate.  If  there  is  no  more  potash  p 
combine  with  the  chlorine,  then  the  excess  o] 
counted  as  sulphate.  To  introduce  larg< 
chlorides,  common  salt,  etc.,  into  a  fertilize 
phate  of  potash  as  a  constituent,  is.  a  practic 
present  state  of  information,  will  be  conside: 
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srit.  The  use  of  the  highest  trade  values  is  based  on  the 
inion  that  these  articles  ought  to  contain  the  most  efficient 
rms  of  fertilizing  ingredients.  In  most  cases  the  valuation 
the  ingredients  in  superphosphates  and  specials  falls  be- 
Y  the  retail  price  of  these  goods.  The  difference  between 
8  two  figures  represents  the  manufacturers'  charges  for 
nverting  raw  materials  into  manufactured  articles.  These 
arges  are  for  grinding  and  mixing,  bagging  or  barreling, 
>rage  and  transportation,  commission  to  agents  and  dealers, 
)g  credits,  interest  on  investment,  bad  debts,  and,  finally, 

3fitS. 

Local  disadvantages  for  transportation  exert,  not  infre- 
ently,  a  serious  influence  on  the  cost  of  one  and  the  same 
ind  of  fertilizers.  Binding  rules  cannot  be  laid  down  re- 
ading these  points.  Farmers  must  judge  for  themselves 
ether  the  difference  between  our  valuation  and  the  prices 
Led  for  is  a  fair  one,  considering  local   conditions   of 

rhe  prices  stated  in  these  bulletins,  in  connection  with 
dyses  of  commercial  fertilizers,  refer  to  their  cost  per  ton 
2,000  pounds  on  board  of  car  or  boat  near  the  factory, 
place  of  general  distribution.  To  obtain  the  valuation  of 
ertilizer  (t.  c,  the  money  worth  of  its  fertilizing  constit- 
its),  we  multiply  the  pounds  per  ton  of  nitrogen,  etc., 
the  trade  value  per  pound.  We  thus  get  the  values  per 
i  of  the  several  ingredients,  and,  adding  them  together,  we 
;  the  total  valuation  per  ton. 

rhe  mechanical  condition  of  any  fertilizing  material, 
iple  or  compound,  deserves  the  most  serious  consideration 
farmers,  when  articles  of  a  similar  chemical  character  are 
3red  for  their  choice.  The  degree  of  pulverization  con- 
Is,  almost  without  exception,  under  similar  conditions, 
I  rate  of  solubility,  and  the  more  or  less  rapid  diffusion  of 
I  different  articles  of  plant  food  throughout  the  soil, 
rhe  state  of  moisture  exerts  a  no  less  important  influence 
the  pecuniary  value,  in  case  of  one  and  the  same  kind  of 
►stance.  Two  samples  of  fish  fertilizer,  although  equally 
•e,  may  differ  from  fifty  to  one  hundred  per  cent,  in  com- 
rcial  value,  on  account  of  mere  difference  in  moisture. 
3rude  stock  for  the  manufacture  of  fertilizers,  and  refuse 
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material  of  various  descnpiions,  sent  to  the 

anil  nation,  are  A^ahicd  with  ixjfereocc  to  the  ii 
their  principal  constituents,  taking  into  conjsi 
same  time,  thL^ir  general  Btness  for  speedy  ac 

A  large  percentage  of  commercial  fertilizu] 
*?ist3  of  refuse  matter  from  variouis  industries 
sition  of  these  subritances  dcpend^a  on  the  men 
ure  carried  on.  The  rapid  progress  in  our 
industry  in  liable  to  affect,  at  any  time,  mure  o 
the  composition  of  the  refuse,  A  cooBtaut  i 
character  of  the  agricultural  chemicals,  and 
manurial  refuse  substances  olTered  for  sale, 
secure  confidence  in  their  compodtion,  and  to 
cial  disappointment  in  consecjuonce  of  the 
This  work  is  carried  on  for  the  purpose  of  ai 
ing  community  in  a  clear  and  intelligent  appi 
substances  for  manurial  purposes. 

Consumers  of  commei'cial  manurial  substa 
Imy,  whenever  practical,  on  guaranty  of  coi 
reference  to  their  essential  constituents,  and 
the  bill  of  sale  recognizes  that  part  of  the 
mistlike  or  misuoderstanding  in  the  tnuissi 
reatliiy  adjusted,  in  that  case,  between  t 
paiiies*  Tue  responsibility  of  the  dealer  end 
ing  iiu  article  corresponding  in  its  compos 
lowest-stated  quantity  of  each  specified  essent 


Sulphate  of  Ammonia. 


Moisture  at  mP  C,      ,        ,        . 
Nitrogen  (17  J  cents  por  j>oua4),  * 
Sulphmie  acid,     , 
Valuation  per  2,000  pounds, 


$11 
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NitrcUe  of  Soda. 

[Sent  on  from  Ashbj,  Mass.] 


Isture  at  lOO^  C,      . 

rogen  (16  cents  per  pound), 

phurie  acid, 

orine,        .... 

nation  per  2,000  pounds, 


Pek  Ckst. 


II. 


.96 

14.66 

Trace. 

Trace. 

f47  01 


1.35 
16.14 


$51  65 


Sulphate  of  Magnesia. 

[Sent  on  from  Amherst,  Mass.] 

Per  ceut, 

isture  at  100°  C, 29.01 

^esium  oxide, 15.87 

phurie  acid, 30.35 

>luble  matter, 6.29 

Ammonite. 

[Sent  on  from  Southampton,  Mass.] 

^  Percent. 

isture  at  100°  C,     .........  6.17 

I,      .        .        .      ' 9.56 

rogen  (17 J  cents  per  pound), 12.20 

►spheric  acid  (6  cents  per  pound), 3.40 

aluble  matter, 0.22 

nation  per  2,000  pounds, $47  50 

rhe  material  was  in  a  fine  mechanical  condition,  and  thus 
Et  favorable  form  for  speedy  disintegration. 

Saltpetre  Waste. 

[Sent  on  frt>m  South  Acton,  Mass.] 

Percent. 

isture  at  100°  C, 2.71 

lium  oxide, 45.92 

assium  oxide  (4 J  cents  per  poimd), 6.11 

cium  oxide, 0.71 

phurie  acid, 0.84 

rogen  in  nitric  acid  (16  cents  per  pound),     ....  0.80 

iorine, 56.00 

Illation  per  2,000  pounds, |7  75 
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The  sample  contained  less  nitric  acid  anc 
than  previous  samples. 

Felt  Factory  Waste. 

[Sent  on  fh>m  Lowell,  Mass.] 

Moisture  at  100°  C, 

Organic  and  volatile  matter, 

Ash, 

Nitrogen  (eight  cents  per  pound),       .... 
Insoluble  matter, 

Valuation  per  2,000  pounds, 

The  principal  part  of  the  ash  consisted  o\ 
lime.  The  material  ought  to  be  composted 
incorporated  into  the  soil.  For  use  in  stabler 
ent  it  deserves  commendation. 


Cottonseed  Meal. 

[I.  Sent  on  from  Boston,  Mass.    II.  Sent  on  from  Ash 


Moisture  at  100°  C,       .        .        . 

Ash, 

Phosphoric  acid  (6  cents  per  pound),  . 
Magnesium  oxide,  .... 
Potassium  oxide  (4 J  cents  per  pound). 

Sodium  oxide, 

Ferric  02ddc, 

Calcium  oxide, 

Nitrogen  (17  cents  per  poimd),   . 

Insoluble  matter, 

Valuation  per  2,000  poimds. 


10. 
6. 
2. 


1. 


fl8 
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Sea-^eed  Ashes. 

[Sent  OD  fh>m  Dnxbory,  Mass.] 

Fer  cent 

bistore  at  100°  C, 1.47 

Edcium  oxide, 6.06 

agnesium  oxide, 4.37 

>tassium  oxide, 0.92 

>dium  oxide, 8.72 

losphoric  acid, 0.30 

ilphuric  acid, 2.98 

ilorine, 6.60 

ilphur, 0.14 

soluble  matter  (before  calcination), 63.65 

soluble  matter  (after  calcination), 56.28 

The  analysis  of  the  above  ash  showed  it  to  contain  .14 
jr  cent,  of  magnesium  chloride. 


Mussel  and  Mud. 

[Sent  on  from  Eastbam,  Mass.] 

oisture  at  100°  C, 

lOsphoric  acid  (5  cents  per  pound),  . 

Jcium  oxide, 

m  and  alumina, 

trogen  (15  cents  per  pound),  .... 
soluble  matter, 


Percent. 

2.24 
0.35 

23.39 
8.26 
0.72 

87.60 


Juadon  per  2,000  lbs., |2  50 


Seor-weed. 

[Sent  on  from  Eastbam,  Mass.] 


Pkr  Cext. 

I. 

11. 

nature  at  100°  C, 

12.05 

14.96 

rric  oxide, . 

0.25 

0.09 

Icium  oxide. 

2.73 

3.86 

osphoric  acid,    . 

0.44 

0.17 

kgnesium  oxide. 

1.48 

1.30 

iium  oxide. 

11.75 

8.40 

tassium  oxide,  . 

8.81 

0.86 

lorine, 

6.40 

5.28 

trogen. 

1.66 

1.28 

soluble  matter,  . 

7.73 

0.78 
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Much. 

[Sent  on  from  Peabody,  Mass.] 

Moisture  at  lOO^  C, 

Dry  matter, 

Ash  in  fresh  muck, 

Nitrogen  in  fresh  muck, 

The  ash  contained  a  considerable  portion  oi 
magnesia  compounds.  The  material  is  a  fair  spec 
kind. 

German  Peat. 

[Sent  on  flrom  MiUburj,  Mass.] 

lyioisture  at  lOQP  C, 

Nitrogen  in  organic  matter  (8  cents  per  pound), 

Ash  constituents, 

Insoluble  matter  (in  ash), 

Valuation  per  2,000  pounds, 

The  material  was  well  dried,  and  evidently  d 
serve  as  an  absorbent  in  some  branch  of  manufac 


Muriate  of  Potash. 

[Sent  on  fVom  Ashby,  Mass.    Four  samples.] 


Moisture  at  100*^  C,  .  .  .  . 
Potassium  oxide  (4\  cents  per  pound), . 
Sodium  oxide,         .  '     . 

Chlorine, 

Valuation  per  2,000  pounds,  . 


Pes  Cju 


0.15 
51.87 


»44  09 


11. 


1.16 
53.33 


t45  33 


U 
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Muriate  of  Potash. 

n.  Sent  on  firom  Pltebbarfr,  Mas*.    II.   Sent  on  from  North  Uadley,  MaM. 
III.  Sent  on  from  Amberst,  Haes.] 


Per  Cbtt. 

I. 

n. 

m. 

oistare  at  100<=  C, 

0.15 

1.05 

1.86 

jtassinm  oxide  (^J  cents  per  pound). 

51.87 

48.60 

49.98 

dinm  oxide,               .        . 

- 

5.70 

- 

ilorine, 

- 

48.20 

- 

Uuation  per  2,000  pounds, 

144  09 

$41  31 

f  42  48 

Sulphate  of  Potash  and  Magnesia. 

8ent  on  fh)m  Amberst,  Mass.    II.  Sent  on  fVom  Ashby,  Mass.    III.  Sent  on 
firom  Asbby,  Moss  ] 


Per  Cekt. 


II. 


III. 


oisture  at  100°  C,  .  .  .  . 
agnesium  oxide,  .... 
»tassium  oxide  (5 J  cents  per  pound), 

dium  oxide, 

ilphuric  acid, 

ilorine, 

soluble  matter,  .  .  .  .  •  . 
Uuation  per  2,000  pounds. 


3.85 
13.G6 
22.63 

6  34 
47.28 

2.64 

0.80 
$24  89 


7.73 
12.90 
22.70 

4.22 
45.61 

1.46 

0.46 
$24  97 


0.34 

51.28 

46.41 

0.93 
f56  41 


Digitized  by 


Google 


1G6  AGRICULTUR.\L  EX1^EKIME^^^  S' 


Wood  jUhes, 

p,  and  11.  Sent  on  rrom  SmidCirlsim!,  Ma^s.    Ill*  Sent  on  froti 
IV.  Sent  on  ttMtn  Boston ^  Mna^.    V.  Si^nt  on  from  Am 


Pei 

I. 

u. 

MoUturo  ftt  WOP  C,  .... 

iLaa 

10.97 

Phosphoric  aui4        ...        * 

iJi 

1.19  : 

Mag-ncsimn  oxide,     ...        * 

3.32 

3.20 

CalHiun  oxide,  .        .        .        .        , 

B7.25 

mM 

It 

Potiiasium  oxtdo,       .        .        ,        * 

CM 

0.23 

Insoluljle  raattot  (before  cak^ination) , 

lOM 

17.45 

2 

Insoluble*  mattcir  (after  calcination). 

7J1 

12.01 

1 

Those  samples  arc  of  good  quality,  with  tl 
No.  V.     Unleached  wood  ash  &elb  in  Diir 
24  to  25  ccnta  per  bushel  of  from  42  to  44  p 


Wood  Ashes. 

[I.  Senf  on  from  Nc^  York  City,  N,  Y.    11   Sent  on  from  1 
III,  Sent  on  from  Hethuen,  Masg.    IV.  Sent  on  from  E 


I 

L 

n 

Moisture  at  100°  C,       -       .       .       , 

Phosphorie  acid, 

Caleitim  oxide^        *        .        .        ,        » 

Magnesium  oxido^  .        .        .        .        . 
Potassium  oxulo,     .        ,        .        .        * 
Insoluble  matter  (before  ealciuatioii)^   . 
Insoluble  matter  (after  ealeinatioii),     . 

4J3 

3.10 
23.49 
15.42 

14 
0 

T 
0 
5 
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Wood  Ashes. 

[Sent  on  from  South  Deerfleld.    Four  samples.] 
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PKR  CBNT. 

I. 

II. 

m. 

IV. 

[oistiire  at  lOO*'  C,        .        .        .        . 

14.09 

13.31 

14.71 

12.37 

losphoric  acid, 

1.38 

1.38 

1.17 

.98 

agDesium  oxide, 

3.35 

3.48 

3.57 

3.58 

alciam  oxide, 

36.90 

37.74 

36.32 

36.26 

:>tassiuin  oxide, 

6.72 

4.86 

6.85 

6.77 

isoluble  matter  (before  calcination),  . 

8.20 

7.46 

14.65 

17.78 

[soluble  matter  (after  calcination),      . 

6.42 

5.80 

9.14 

10.45 

Canada  Wood  Ashes. 

.  Hard-wood  asbes.    Sent  on  from  Stockbridge,  Mass.    II.  Sent  on  from  Granby, 

Mass.] 

Pkb  CB!rr. 


oisture  at  100°  C,      .        .        .        . 

losphoric  acid, 

ilciom  oxide, 

agnesiom  oxide,        .... 

^tassium  oxide, 

soluble  matter  (before  calcination), 
soluble  matter  (after  calcination),   . 
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Wood  Afthe^. 

[Sent  on  from  Am  beret.  Mast.] 


n 

Mobtar©  at  10(F  a, 

17,2^ 

Caldom  oxide,      -       ,       .        .        . 

34,2S 

Ma^csium  oxide,        ,        •.       •       •        . 

3.&6 

Potassium  oxide,  ,,.,.. 

4.49 

Fhoa  phono  acid| 

L54 

loflolyble  matter  (before  oaleination). 

16,82 

Insoluble  matter  (after  ealeinatioti),   . 

12.46 

Lime-kiln  Aahm. 
[Spue  on  from  fiooUi  Dcerfl*ld,  MAas.] 

Moisture  at  100°  C . 

Pho.^phoric  acid, 

Calcium  aidde,      ...... 

Magnesiuni  oxide,        ..... 

Potassium  oxide,  .         .         .         <       \ 
InsoluhlG  matter  (before  calrination), 
In^luble  matter  (after  caleination),   , 

Wood  Aahea  (Canada). 

[L  and  II.  Seat  on  from  Boston^  Maas.    I!L  Seni  on  from 
IV .  Sent  on  from  Concord,  Masa*J 


p 

[. 

IL 

Moiiture  at  lOCF  C, 

I 

11.12 

8.C 

Phosphoric  acid, 

2.0fi 

11 

Magnesium  oxide,  . 

.  ! 

330 

3.1 

Caldnm  oside, 

. 

39.15 

39.3 

Pota^aium  oidde,     . 

. 

5.30 

B.! 

Inaohible  matter  (before  caldnatiou),  . 

0.80 

10.1 

Inioluble  matter  (after 

calelnation),      . 

S.67 

9.1 
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fos.  1,  2  and  4  are  unleaohed  Canada  ashes;  the  large 
^unt  of  moisture  and  of  insoluble  matter  in  No.  4  ex- 
ns  its  lower  percentage  of  potash.  Sample  No.  3  is  a 
jally  leached  ash. 

Cottonseed  Hull  Aaties. 

[Sent  on  ftom  North  Hadlej,  Mass.] 


PnCiirr. 

L 

n. 

tare  at  100^  C, 

7.40 

8.08 

ssium  oxide  {b\  cents  per  pound), 

28.65i 

26.62 

Qesium  oxide, 

16.U 

17.15 

phorio  acid  (6  cents  per  pound),  . 

8.97 

11.50 

um  oxide, 

10.68 

11.37 

uble  matter, 

11.71 

5.38 

ation  per  2,000  pounds,         .... 

♦42  17 

$43  08 

hese  samples  contain  an  exceptionally  high  percentage 
lotassium  oxide  and  of  phosphoric  acid. 


Cottonseed  Hull  Ashes. 

[Sent  on  ft-om  North  Hadley,  Mass.] 

Per  Curr. 

* 

I. 

u. 

tore  at  100^  C 

12.34 

22.30 

wium  oxide  (51  cents  per  pound). 

22.08 

31.72 

lesium  oxide,        .... 

10.78 

4.67 

phoric  acid  (6  cents  per  pound), . 

10.32 

2.89 

um  oxide, 

6.64 

3.35 

uble  matter  (before  calcination). 

20.08 

7.59 

able  matter  (after  calcination),   . 

17.06 

7.30 

ation  per  2,000  pounds. 

$36  67 

$38  36 
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Soap-grease  Residue. 

[Sent  oa  &om  Sontb  Lincoln,  MaH,] 

Moisture  oX  100°  C,      ......        . 

Total  pliogphoric  acid  (5  cents  p4ir  pound), 
Insoluble  phosphoric  acid,    ,,,... 

Reverted  phosphoric  acid 

Potaasium  oxide  (4}  cents  per  pound). 

Nitrogen  (12  cents  per  pound), 

Insoluble  matteri 

Yaluadon  per  2/KX)  pounds,        ,,..<; 
Soup  from  Horse-Gendering  EstahliSi 

[Sent  on  from  ArtLngtoD,  Mafia.] 

Moisture  at  100°  C, . 

Total  phosphoric  acid  (6  cents  per  pound), 
Kitrogen  (la  cents  per  pound),  .        .        .        ,        , 

Valuation  p^^r  2,000  pounds,         ,        *        ,        •        . 


Fish. 

[I.  DrJed  Fish  ;  sent  on  by  gwanac/  Firtaew'  Oub,  Swanzey,  ] 
Potjuli ;  sent  on  from  MedHeld,  Ma«s.  III.  Flflh  Ikmo  and  P 
Concord,  Mass.] 


1. 


Moisture  at  100°  C,      , 
Total  phosphoric  a^id,  , 
Soluble  phosphoric  acid. 
Reverted  phosphoric  acid, 
Insoluble  pbosphoric  acid, 
Fotaasium  oxide,  , 
Mtrogen, 
Insoluble  matter,  . 
Valuation  per  2,000  pounds^ 


9.17 

7J2 
0.G4 

4.36 

None. 

8.73 

%m 

139  87 
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Ground  Bones. 

[Sent  on  firom  Westfbrd,  Maat.] 


store  at  100°  C, 

kl  phosphoric  acid, 

ible  and  reverted  phosphoric  acid  (7}  cents 
T  pound), 

lable  phosphoric  acid  (5  cents  per  pound),  . 

ogen  (15  cents  per  pound),  .... 

luble  matter, 


lation  per  2,000  pounds. 


$28  90 


lie  mechanical  condition  of  both  samples  was  much  the 
le ;  the  valuation  above  given  has  been  for  this  reason 
same.  The  desirability  of  having  ground  bones  sold 
^  by  a  guaranteed  composition  finds  an  additional  strong 
stration  in  this  case. 


Ghround  Bone. 

[Sent  on  fh>m  Concord,  Masa.] 

Per  cent. 

jture  at  lOOo  C, 3.05 

1  phosphoric  acid, 17.72 

jrted  phosphoric  acid  (71  cents  per  pound),               .        .  6.65- 

luble  phosphoric  acid  (4  cents  per  pound),                        .  12.17 

[>gen  (15  cents  per  pound), 5.15 

luble  matter, 1.19 

lation  per  2,000  pounds, f  33  52 

Steamed  Bone  Und  Meat. 

[Sent  on  firom  Pitchbnrg,  Mass.] 

Percent. 

tore  at  100°  C, 4.71 

1  phosphoric  add  (5  cents  per  pound),      ....  20.28 

ble  phosphoric  acid, 0.56 

nrted  phosphoric  acid,  ...                ....  4.54 

luble  phosphoric  acid, 14.18 

5gen  (15  cents  per  pound), 5.37 

luble  matter, 1.19 

ladon  per  2,000  pounds, $85  25 

Digitized  by 


Google 


1 


172  AGRICULTURAX.  EXPERIMENT  S' 
Oround  Rock  PJiovphcUe. 

[Sent  on  from  West  Springfield,  Mass. 

Moisture  at  100°  C 

Total  phosphorio  acid, 

Soluble  phosphorio  acid, 

Reverted  phosphoric  acid, 

Insoluble  phosphoric  add  (2  cents  per  pound)* 

Magnesium  oxide, 

Calcium  oxide, 

Ferric  and  aluminum  oxides, 

Insoluble  siliceous  matter, 

The  material  is  of  but  little  value  for  mai 
without  a  previous  treatment  with  sulphuric 
its  phosphoric  acid  available. 


South  Oarolina  Rock  Pho^ha 

[Sent  on  from  Ashby,  Mmi.] 

Moisture  at  100°  C, 

Total  phosphoric  acid, 

Soluble  phosphoric  acid, 

Reverted  phosphoric  acid, 

Insoluble  phosphoric  acid, 

Insoluble  matter, 

The  material  is  of  fair  composition,  and  ou, 
factured  into  superphosphate  before  used. 


Natural  PJio»phate. 

[Sent  on  fh>m  New  York.] 

Moisture  at  100°  C, 

Total  phosphoric  acid, 

Reverted  phosphoric  acid, 

Insoluble  phosphoric  acid, 

Alumina  and  feme  oxides, 

Calcium  oxide, 

The  article  is  characterized  by  the  prese 
amount  of  sesquioxide  of  iron  and  alumina, 
periments  have  to  decide  its  agricultural  vali 
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Garib  Ouano. 

It  on  ftom  B*Ktmore,  Md.    I.  Rock ;  ooane.   II.  Flne-gronnd.   III.  BM.} 


PSB  Cbht. 

L 

n. 

m. 

ore  at  100°  C^ 

2.12 

2.1G 

16.80 

phosphoric  acid,  . 

. 

35.48 

83.09 

21.72 

le  phosphoric  add. 

. 

- 

- 

0.12 

ted  phosphoric  acid,    . 

. 

8.78 

8.49 

0.44 

ible  phosphoric  acid. 

. 

81.66 

29.60 

21.16 

nitrogen,      . 

• 

- 

- 

0.66 

• 

- 

- 

0.28 

^n  as  nitrates,     . 

. 

- 

0.26 

im  oxide. 

. 

44.74 

43.26 

- 

ible  matter,  . 

• 

0.60 

1.69 

7.16 

e  valuation  of  thif 
36  on  its  mechauica 

)  ms 

1  001 

tterial  de 
idition. 

pends  ii 

1  a  con 

trolling 

Superphospfiates. 

m  from  AshbjT,  Mass.    I.  and  II.  Dissolved  Bone-black.    III.  and  IV.  Add 
Phosphate.] 


PsbCbxt. 

I. 

n. 

ra. 

IV. 

ire  at  100°  C,        .... 

18.83 

13.86 

16.39 

13.98 

phosphoric  acid,    .... 

18.21 

16.87 

14.68 

13.84 

e  phosphoric  acid  (8  cents  per 
ttd), 

14.69 

14.60 

10.50 

10.91 

ted  phosphoric  acid  (7]  cents  per 
ad), 

8.41 

1.53 

8.82 

0.69 

ble  phosphoric  acid  (3  cents  per 
id), 

0.21 

0.24 

0.36 

2.24 

ble  matter, 

8.62 

2.09 

7.89 

9.54 

ion  per  2,000  pomids,   . 

f  28  59 

$26  80 

$22  75 

$19  84 

38e  articles  are  of  fair  quality. 
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V  Marl. 

[I.  and  n.  Sent  on  from  Baltimore,  Md.     IIL  Sent  on  lh>n 

Mass.] 


Moisture  at  100°  C,       .        .        .        . 

Phosphoric  acid, 

Sulphuric  acid, 

Carbonic  acid, 

Calcium  oxide, 

Magnesium  oxide,        .... 

Potassium  oxide, 

Insoluble  matter  (before  calcination), 
Insoluble  matter  (after  calcination),   . 


16.70 
0.09 
1.00 
4.23 
9.21 
0.25 
0.61 
59.69 


I.  and  n.  Are  samples  of  **  green  marl 
to  a  valuable  class  of  marls. 

III.  This  material,  sent  on  *«as  a  samj 
essentially  a  carbonate  of  lime  of  fine  aggre 
soft  texture ;  and  for  this  reason  it  deserve 
tion  for  agricultural  purposes,  wherever  an  a 
will  benefit  the  soil  in  the  interest  of  the  crop 


Peruvian  Ghmno. 

[Sent  on  from  Tannton,  Mass.] 


Moisture  at  100°  C, 

Total  phosphoric  acid,  .... 

Soluble  phosphoric  acid  (8  cents  per  pound), 
Reverted  phosphoric  acid  (7^  cents  per  pound) 
Insoluble  phosphoric  acid  (3  cents  per  pound), 
Potassiims  oxide  (4^  cents  per  pound), 

Total  nitrogen, 

Actual  ammonia  (17 j^  cents  per  pound). 
Organic  nitrogen  (17 J  cents  per  pound),    . 
Nitrogen  as  nitric  acid  (16  cents  per  pound). 
Insoluble  matter, 


Valuation  per  2,000  pounds, 
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Gornpound  FertUizera. 


tot  on  firom  Millbmy,  Mass. 

II. 

Sent  on  by  Swaniey  Farmers'  Club,  Swanzey, 
Mass.] 

Pkb  Cbkt. 

I. 

u. 

store  at  100°  C,      . 

.        .        •        • 

11.83 

7.69 

il  phosphoric  add,  . 

13.95 

9.91 

ible  phosphoric  acid, 

6.62 

2.81 

erted  phosphoric  acid, 

2.69 

3.67 

luble  phosphoric  acid, 

4.64 

3.63 

issium  oxide,  . 

3.28 

10.64 

■ogen, 

2.88 

4.62 

duble  matter,  . 

3.82 

1.81 

aation  per  2,000  pounds. 

#30  28 

•37  19 

Compouni  FertUizers. 


Lnimal  fertilizer ;  sent  on  from  Boston.  II.  Sent  on  fh>m  Eastham,  Mass.  III. 
Sent  on  firom  Tewksbory,  Mass.  IV.  Perarian  guano;  sent  on  fh>m  Taunton, 
Mass.] 


Pee  CtMT.         / 

I. 

n. 

IIL 

IV. 

store  at  100°  C,        .... 

7.20 

8.81 

14.15 

12.17 

i1  phosphoric  acid,    . 

14.61 

3.97 

13.69 

18.45 

ible  phosphoric  acid, 

6.34 

0.25 

7.00 

1.64 

erted  phosphoric  acid. 

6.74 

2.96 

4.83 

5.92 

luble  phosphoric  acid. 

1.43 

0.76 

1.86 

10.99 

Lssium  oxide,     . 

6.11 

2.97 

2.96 

3.46 

•ium  oxide. 

- 

- 

16.65 

- 

il  nitrogen. 

3.44 

1.39 

2.40 

6.13 

ogen  in  ammoniates, 

- 

- 

- 

3.94 

ogen  in  nitrates. 

- 

- 

- 

0.33 

ogen  in  organic  matter, 

- 

- 

- 

0.86 

luble  matter,    . 

1.23 

65.16 

5.62 

13.64 

ladon  per  2,000  pounds,  . 

• 

$37  49 

tl2  69 

$30  49 

$38  78 
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M18CELLANEOCS  Analyses, 
Vinegars* 

[Sent  QQ  ttcm  ProacoCtp  Ma^s.  I.  MA«le  Oct.  S,  1S815,  from  ux 
abriiUEii^ei  l|  g&l^»  on  lf>»  or  I24  per  c^ot.  IL  Made  Oc 
Baldwin  apples;  shrinkage  not  determtned.  lit,  Had« 
swa«t  apples ;  slxrlnkais^^  I  gal,  on  7 ^  or  14  2-7  per  c«rxC] 


E. 


Temperature^  C 

Specific  gravity,    , 
Acelao  acid,    1        »        .        i 
Sulphuric  o^id  iind  chlorine, 
Solids  at  100°  C.»  , 


11.1 
1.016 

e.67 

Trace. 
1.44 


The  tests  were  niade  Jan,  24,  1887. 


Total  acids, 


[Two  flAmpleSt  nGni  on  from  Motita^e,  Mai 


4.90  per  a 


MUk. 

[Seven  samples ;  sent  on  from  Hard^kk,  M. 


fcoUdA. 

No,  I 

i.osas 

17° 

10^ 

2,   .        •        ,        • 

1,0S29 

17° 

lOM 

3 

1.0323 

170 

9.67 

4,    -        .        -        , 

1.0323    1 

17° 

13J4 

B,  .        .       .        . 

l,0S35 

170 

9,19 

6 

1.0320 

t7o 

11.47 

7 

1.03U 

170 

15,6S 
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Analyaia  of  Water  »erU  on  for  Examination. 

[ParUparMlUlon.] 


a^r. 

i 

r 

i 

d 

1 

13 

1 

3 

Locimy. 

, 

14.8& 

un 

148.00 

0.SI3 

0;268 

19.16 

^ 

IfliKs. 

«        , 

* 

- 

- 

- 

- 

* 

Hon*. 

No.  Amb^Twi, 

* 

o.oo 

0.14 

ia.00 

130.00      ' 

7a.3 

mio 

- 

Wetiford. 

. 

2.4C0 

1,830 

6.00 

0.0390 

0,0220 

- 

_ 

umie. 

* 

CoutalD 

fld  f  rt» 

Kldja 

rgv  amoa 

HUofBO,, 

Tmt^ 

of  Fft. 

AMbPFwt. 

, 

o.ia 

0.18 

sa.3o 

vnm 

n2.BD 

fll.20 

* 

AtboJ. 

* 

0.03 

O.OO 

fl.OO 

56.00 

45.00 

13.50 

-. 

00.  Amhtrct. 

t        ^ 

0.05 

o.ie 

92  JO 

4C2.00 

360.00 

8,96 

-. 

RuttAud, 

«        » 

0.«B 

D.og 

b&.m 

302.00 

216.00 

7.43 

-. 

Ambcnt. 

. 

0.1fi 

0.11 

10.00 

36.00 

18.80 

ijn 

- 

Westford. 

. 

- 

- 

- 

- 

- 

- 

None. 

Amherst. 

. 

0.18 

0.86 

T2J0 

684J)0 

231.00 

- 

- 

MarbleheMi. 

. 

0.04 

OM 

21.00 

194.00 

- 

8.66 

- 

Amherst. 

. 

0^ 

0.47 

18.00 

139.00 

91.00 

8.77 

- 

Amherst. 

. 

80g- 

42.20 

7.20 

90.00 

88.00 

CaO- 

46.00 

Bellows  Falls. 

. 

0.06 

0.10 

9.10 

16100 

86.00 

6.57 

- 

No.  Uadley. 

. 

0.10 

0.09 

6X0 

120.00 

66.00 

6.00 

- 

No.  nadlcy. 

•t 

0.03 

006 

48.00 

186.00 

84.00 

6.29 

- 

No.  Had  ley. 

. 

4.76 

0.20 

74.00 

706.00 

262.00 

6.43 

- 

Amherst. 

. 

4.72 

0.28 

66.00 

886.00 

234.00 

5.14 

- 

Hadley. 

. 

0.07 

0.04 

18.00 

214.00 

48.00 

2.86 

- 

So.  Amherst. 

. 

- 

0.04 

2.00 

62.00 

20.00 

0.48 

- 

80.  Amherst. 

••        • 

0.06 

0.16 

8.00 

132.00 

104.00 

- 

- 

Pawtucket.B.1. 

•»         • 

1.226 

0.70 

11.00 

202.00 

140.00 

. 

- 

Amherst. 

. 

0.07 

OJS 

9.00 

268.00 

194.00 

- 

- 

Amherst. 

•1         • 

0.02 

0.21 

8.60 

79.00 

87.00 

- 

- 

Amherst. 

I.,       . 

- 

- 

- 

- 

- 

- 

Present. 

Amherst. 

a.,    . 

0SS2 

0.18 

9.00 

66.00 

40.00 

1.11 

- 

Attleboro'. 

•»      • 

8.46 

0.90 

6.40 

110.00 

70.00 

8.90 

- 

No.  Amherst. 

, 

0.14 

0.06 

160.00 

662.00 

126.00 

11.05 

- 

Amherst. 

•» 

- 

- 

- 

- 

- 

- 

Present. 

East  Amherst. 

I..     . 

- 

- 

- 

- 

- 

- 

Present. 

Amherst. 

n..   . 

- 

- 

- 

- 

- 

- 

None. 

East  Amherst. 

v..    . 

- 

- 

- 

- 

- 

- 

None. 

Amherst. 

r 
•• 

8.60 

0.60 

73.00 

092.00 

•258.00 

11.20 

None. 

Amherst. 

''I..      . 

0.26 

0.26 

86.00 

3t4  00 

130.00 

743 

- 

Springfield. 

-^n.,  . 

0.48 

0.13 

13.60 

64.00 

44.00 

- 

- 

So.  Amherst. 

TH... 

0.044 

0.098 

6.00 

60.00 

32.00 

1.11 

None. 

Amherst. 

X,      . 

0.12 

0.16 

None, 

22.00 

20.00 

1.27 

- 

Westhamptoo. 

•     • 

0.18 

0.20 

18.00 

150.00 

80.00 

1.95 

None. 

Athol. 
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The  above-stated  results  of  analyses  of  dri 
were  obtained  from  samples  sent  on,  for  that  p 
various  parts  of  the  State.  In  most  instances  t 
are  accompanied  by  a  specified  instruction,  i 
object  of  the  party  interested,  —  a  circumstanc 
ders  the  task  of  the  chemist,  comparatively 
easy  one. 

The  analyses  have  been  made  according  to 
process,  familiar  to  chemists ;  and  are  directed 
indications  of  the  presence  of  chlorine,  free  an< 
ammonia,  and  the  poisonous  metals,  lead  h 
(For  a  more  detailed  description  of  this  : 
**  Water  Analyses,"  by  J.  A.  Wancklyn  and 
man.) 

Mr.  Wancklyn's  interpretation  of  the  results 
of  investigation  is  as  follows  :  — 

1.  Chlorine  alone  does  not  necessarily  indie 
ence  of  filthy  water. 

2.  Free  and  albuminoid  ammonia  in  water,  m 
ine,  indicates  a  vegetable  source  of  contaminati 

3.  More  than  five  grains  per  gallon*  of  chlo; 
parts  per  million),  accompanied  by  more  than 
million  of  free  ammonia  and  more  than  .1 
million  of  albuminoid  ammonia,  is  a  clear  im 
the  water  is  contaminated  with  sewage,  dea 
matter,  urine,  etc.,  and  should  be  condemned. 

4.  Eight-hundredths  parts  per  million  of  free  i 
one-tenth  part  per  million  of  albuminoid  ammo 
water  very  suspicious,  even  without  much  chlo] 

5.  Albuminoid  ammonia  over  .15  parts  per  i 
to  absolutely  condemn  the  water  which  contains 

6.  The  total  solids  found  in  the  water  shouh 
forty  grains  per  gallon  (571.4  parts  per  million 

An  examination  of  the  above  results  of  an 
that  Nos.  3,  7,  8,  16,  17,  21,  23  and  25  are  of 
character,  and  that  Nos.  1,  4,  6,  9,  10,  12,  14 
28,  30,  35  and  36  ought  to  be  condemned,  on 
large  amount  of  free  and  albuminoid  ammon 
likely  to   access   of  sewage  waters.     Of  eigh 

*  One  gallon  equals  70,000  grains. 
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^ter  tested  for  lead,  three  were  found  to  be  poisoned  by 
lat  metal,  in  consequence  of  the  use  of  lead  pipes. 

A  satisfactory  supply  of  good  drinking  water  on  a  farm, 
epends,  in  a  controlling  degree,  on  a  judicious  selection  of 
16  location  of  the  well  designed  for  the  use  of  the  family 
[id  for  the  live-stock,  and  on  the  personal  attention  be- 
x)wed,  from  time  to  time,  on  the  condition  of  the  well  and 
s  surroundings.  Good  wells  are  liable  to  change  for  the 
orse  at  any  time,  on  account  of  circumstances  too  numerous 
)  state  in  this  connection.  To  ascertain,  from  time  to  time, 
le  exact  condition  of  the  well  which  supplies  the  wants  of 
le  femily  and  of  the  live-stock,  is  a  task  which  no  farmer 
m,  for  any  length  of  time,  discard,  without  incurring  a 
)rious  risk  to  health  and  prosperity. 

The  subject  receives,  quite  frequently,  but  little  attention, 
[1  account  of  the  fact  that  the  harmful  qualities  which  an 
pparently  good  water  may  contain,  are  disguised  beyond 
jcognition  by  the  unaided  senses.  Certain  delicate  chemi- 
d  tests,  aided  at  times  by  microscopic  observations,  are,  in 
le  majority  of  cases,  the  only  reliable  means,  in  our  pres- 
et state  of  scientific  inquiry,  by  which  desirable  informa- 
on  regarding  the  true  character  of  a  drinking  water  can  be 
btained. 

Parties  sending  on  water  for  an  analysis  ought  to  be  very 
ireful  to  use  clean  vessels,  clean  stoppers,  etc.  The  sam- 
le  should  be  sent  on  without  delay  after  collecting.  One 
dlon  is  desirable  for  the  analysis. 
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COMPILATION  OF  ANALYSES, 


MADB  AT  THS 


lGRICULTURAL  institutions  at  AMHERST,  MASS., 
OF  FODDER  ARTICLES. 

1868-1888. 


A.  Analyses  of  Fodder  Articles. 

B.  Analyses  of  Fodder  Articles,  with  Reference  to  Fertilizing  In- 
redients. 
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204  AGRICULTURAL  EXPERIMENT 


Compilation  of  Analyses  made  at  A 
OF  Agricitltural  Chemicals  and  Re 
USED  FOR  Fertilizing  Purposes.* 

Ai  the  M£is  of  Valuation  changes  from  year  to  year,  n< 

1868  to  1888. 


Muriate  of  Potash  (43  Analys 


Peb  Cbmt. 

Hlirbeat 

Lowest. 

ATen« 

Moisture  at  lIXl"  C, . 

4.05 

0.05 

2.0 

Potass! lun   oxitlc,     . 

68.98 

45.94 

62.4 

Sodium  oxifin,  . 

11.26 . 

2.13 

6.6 

Ma^esiura  oxide,    . 

0.90 

0.30 

0.5 

Cblorine,  .         ,         .         . 

54.00 

43.20 

48.6 

Injioluble  matter,      . 

2.00 

0.15 

0.7 

Sulphate  of  Potash  (14  Analyf 

Moistiiiii  at  100^  C, 

5.00 

0.19 

1.0 

Pntaaaiani  oxide,      .        .1     51.28 

20.44 

35.8 

Sod  iu J 11  osiile,  . 

8.59 

0.34 

4.4< 

^lagTicsium  oxiile,    . 

2.63 

0.24 

1.5( 

Sulplivma  iicid, 

59.30 

10.86 

45.0( 

Insoluble  inattcT, 

31.55 

0.14 

0.7/ 

*  This  cumpHation  docs  not  include  the  analyses  made 
Tbcy  &m  to  lie  round  [n  the  Reports  of  the  State  Inspector  ol 
to  IBSS,  CDTitflincd  in  tbe  Reports  of  the  Secretary  of  the  Masi 
of  Agriculture  for  tboee  years. 
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Sulphate  of  Potash  and  Magnesia  (12  Analyses). 


P«l  C«XT. 

Highest 

Lowest 

Avenge. 

Bemarks. 

)isture  at  100°  C, 

11.^8 

1.95 

6.60 

tassium  oxide, 

.    27.77 

11.70 

22.50 

iinm  oxide,  . 

18.97 

2.09 

6.60 

Lgnesiuni  oxide,    . 

13.66 

10.86 

12.26 

Icium  oxide, 

3.38 

0.82 

2.60 

phuric  acid. 

47.90 

81.91 

43.00 

lorine,  . 

7.80 

0.14 

2.60 

»)luble  matter, 

2.36 

0.26 

1.41 

German  Potash  Salts  (11  Analyses). 

isture  at  100**  C, 

25.83 

.45 

13.14 

tassium  oxide, 

60.40 

7.56 

21.63 

iium  oxide,  . 

26.23 

1.30 

13.76 

Icium  oxide, 

1.26 

0.06 

.86 

ignesium  oxide, 

9.83 

Trace. 

9.26 

Iphuric  acid. 

21.63 

.17 

10.85 

lorine,  . 

49.11 

22.27 

35.63 

oluble  matter. 

3.76 

.90 

2.08 

Kainite  (3  Analyses). 

isture  at  100**  C, . 

13.57 

2.15 

9.26 

tassium  oxide. 

16.48 

12.51 

14.04 

iium  oxide,  . 
Icium  oxide, . 

1.41 

.82 

*21.38 
1.12 

♦The  only  esti- 
mation made. 

^esium  oxide. 

11.30 

6.65 

8.97 

Iphuric  acid. 

23.71 

17.53 

21.05 

lorine,  . 
»oluble  matter. 

1.56 

.17 

•32.38 
.86 

*  The  only  esti- 
mation made. 
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Carnallite  (1  Analysis). 


Potassium  oxide,  . 
Sodium  oxide, 
Mao^(^sium  oxide, 
Sulphuric  jiL'id, 
Chlorine, 


lunxgite  (1  Analysis). 


Moisture  at  100«^  C, 
Calcium  oxide. 
Magnesium  oxide, 
Potiissium  oxide, 
Sodium  oxide. 
Sulphuric  acid, 
Chlorine, 
Insoluble  matter,  , 


Sulphate  of  Magnesia  (9  Analyi 


PRB  CRirr. 

Highest. 

LoweBt. 

Averaffc 

Moisture  at  100^  C.,. 

31.90 

7.50 

22.5( 

Calcium  oxide. 

8.89 

1.15 

2.5f 

Ma^esium  oxide,    . 

♦25.29 

13.50 

18.2^ 

Sulphuric  acid. 

♦62.23 

31.91 

S7.0( 

Insoluble  matter,      , 

ll.OG 

.40 

b.ll 

Nova  Scotia  Plaster  (9  Analys( 


Moisture  at  100°  C.,. 

15*79 

.52 

Oi3C 

Calcium  oxide, . 

37.59 

SO.CO 

83.5C 

Magnesium.oxide,    . 

1.40 

.30 

.11 

Sulphuric  acid. 

54.10 

83.50 

44.0C 

Carbonic  acid,  . 

- 

- 

- 

Insoluble  matter,     . 

7.95 

.45 

2.0C 
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Onondaga  Plaster  (7  Analyses). 
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Pee  Cext. 

IIIgh«»t. 

Lowest 

Average. 

BaourkA. 

oisture  at  100^  C, 

22.25 

8.05 

13.27 

• 

ilciam  oxide, . 
agnesium  oxide,    . 

31.4G 
G.()6 

29.15 
3.89 

30.00 
4.GC 

Contains  1  sam- 
ple of  Cayuga 
Plaster. 

ilphuric  acid. 

36.00 

31.58 

33.00 

irbonic  acid,  .        . 

8.80 

7.20 

8.20 

Bolublo  matter,     . 

12.00 

8.28 

9.83 

BS 


Gypseous  Shale  (1  Analysis). 

Icium  stdphato,        .                88.65 

Icium  carbonate, .        .  11.05 

i^esiom  carbonate, 2.65 

soluble  matter, 87.15 


Gas-house  Lime  (4  Analyses), 

Pku  Cknt. 

niffbost. 

Lowest. 

Average. 

Hcmuts. 

►isturo  at  100^  C, 
Icium  oxide, . 
^esium  oxide,    . 
phurio  acid, 
oluble  matter, 

33.55 
45.80 
8.30 
20.73 
15.00 

11.01 

40.00 
8.30 

20.73 
0.40 

22.28 
42.G6 

8.30 
20.73 

6.05 

Sulphuric    acid 
includes     all 
forms  of  sul- 
phur present 
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Lime  Waste. 


Moisture  at  100^  C, 
Ash, . 

Calcium  oxide, . 
Magnesium  oxide. 
Potassium  oxide, 
Phosphoric  acid, 
Nitrogen, . 
Insoluble  matter, 


Fsi  Cbitt. 


8  2^ 

a  e  g 


S   S  S 


II 

S  =^ 


11.50  •      17. M  I      3G.30 


41.00 
23.40 


.77 

6.87 

.10 


I 
G5.24  I 

47.80 .1      27.51 
I 
Trace. 


.81 
1.06 
6.50 


.22 
2.25 

.32 


Lime-kiln  Ashes  (7  Analyses). 


Per  Ck5T. 


Hlfrhcst.       Lowest.       Averagv. 


Moisture  at  100°  C, 
Calcium  oxido, . 
Magnesium  oxide. 
Potassium  oxide. 
Phosphoric  acid. 
Carbonic  acid,  . 
Insoluble  matter. 


30.70 

50.1G 

4*6 

1.70 

3.16 

39.36 

53.77 


.20 

36.00 

1.26 

.02 

Trace. 

9.66 

3.30 


15.45 
43.08 

2.60 
.86 

1.18 
16.66 
14.54 
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Marh  (4  Analyses) . 


Pee  Cmyn. 

Highest 

Lowest 

ATerage. 

BenurkB. 

>istureatlOOoC.,. 

65.80 

0.60 

18.18 

Icium  oxide, . 

50.61 

20.72 

40.07 

ignesium  oxide,    . 

1.03 

0.22 

0.64 

Massachusetts. 

m  and  alumina,     . 

1.00 

0.36 

0.69 

osphoric  acid, 

2.72 

0.07 

1.05 

rbonicacid,  . 

40.38 

16.63 

28.51 

3.44 

3.44 

3.44 

Vir 

ginia  Marl. 

Pbb  Ce»t. 

3  (bet  belpw 
Surflice. 

4  feet  below 
Surface. 

Remarks. 

)isture  at  100°  C, 

16.70 

15.26 

Icium  oxide, 
ignesium  oxide,    . 

9.21 
0.25 

5.29 
0.16 

No.  1  contained 
a  large  amount 
of  shells. 

tassium  oxide. 

0.61 

0.37 

osphoric  acid, 
Iphuric  acid. 

0.09 
1.00 

0.08 
0.31 

No.  2  was  large- 
ly sand. 

rbonic  acid, . 

4.23 

1.76 

joluble  matter. 

59.59 

68.86 

*    • 


n 
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210  AGRICULTURAL  EXPERIMENT  I 
Wood  Ashes.     (Canada.)     (71  Aj 


rEBCBXT. 

nishast. 

Lowest. 

ATcng 

Moisture  at  100^  C, . 

28^7 

0.70 

12.0 

Calcium  oxido, . 

50.89 

18.00 

S4.4 

Magnesium  oxide,    . 

7.47 

2.28 

8.5 

Iron  oxide, 

- 

- 

0.8 

Potassium  oxide, 

8.51 

2.49 

5J) 

Phosphoric  acid, 

8.34 

0.29 

1.8 

Insoluble  matter,      . 

24.10 

2.10 

12.5 

CoUonseed  Hull  Ashes  (16  Ana] 


Moisture  at  100°  C, . 

20.81 

2.30 

7.3 

Calcium  oxide,. 

89.75 

3.35 

10.0 

Magnesium  oxide,    . 

17.15 

2.02 

9.5 

Iron  oxide, 

- 

- 

1.5 

Potassium  oxide, 

42.12 

5.00 

20.9 

Phosphoric  acid. 

13.C7 

0.7C 

75 

Insoluble  matter. 

82.48 

5.38 

11.7 

Ashes 

of  Spent  Tan-hark  (3  Anal 

Moisture  at  100^  C, 

7.45 

4.87 

C.3 

Calcium  oxide, . 

37.20 

31.35 

33.4^ 

Magnesium  oxido, 

5.10 

2.57 

8.5, 

Potassiimi  oxide. 

2.87 

1.14 

2.0- 

Phosphoric  acid. 

2.77 

0.13 

1.6 

Insoluble  matter,     . 

24.33 

24.33 

24.a 
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Ashes  of  Waste  Products. 


PuCiurT. 

CbMtnut 
B.  B.  Ties. 

Lofwood. 

uau 

Bcmarlu. 

loi8tureatlOO°C... 

C.15 

l/>0 

0.63 

aldum  oxide, . 

4.71 

3.90 

34.93 

[agnosium  oxide,    . 

1.80 

Trace. 

1.35 

otassinm  oxide. 

0.19 

0.08 

1.60 

hosphorio  acid. 

1.M 

2.30 

0.46 

Moluble  matter,     . 

77.83 

9.70 

36.36 

Hard  Pine  Wood  Ashes. 

Per  cm  t* 

[oisture  at  100°  C, 0.76 

alcimn  oxide, 24.96 

[agnesium  oxide,      , 8.39 

[>tassium  oxide, 10.16 

liosphoric  acid, 2  24 

isoluble  matter, 29.90 

titrate  of  Potash  (1  Analysis). 

VtrotnU 

bisture  at  100°  C, '  1.75 

>ta8siam  oxide,  .        .                45.62 

itrogon, 14.58 

[Soluble  ma^r, Trace. 

Nitrate  of  Soda  (12  Analyses). 


PtU  C«ST. 

Kcmarks. 

Ulffhcst. 

Lowwit. 

Arcraffo. 

oisture  at  100°  C, . 

2.00 

o.a') 

1.25 

Klimn  oxide,  . 

70.97 

35.00 

85.50 

dciom  oxide, . 

0.41 

Trace. 

Ti-aee. 

agnesium  oxide. 

0.04 

Tnice. 

Trace. 

trogen, . 

16.26 

14.44 

15.75 

ilphoric  acid. 

0.20 

Tnu»o. 

Trace. 

dorine,  . 

252 

0.20 

0.50 

soluble  matter,     . 

0.90 

0.24 

0.50 
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Saltpetre  Waste  from  Gunpowder  Works 


PKB  Cwrr. 

Highest. 

Lowest. 

Average 

Moisture  at  100°  C, 

4.24 

0.50 

2.7i 

Potassium  oxide, 

30.94 

4.65 

18.0C 

Sodium  oxide,  . 

45.92 

22.08 

84.0C 

Calcium  oxide, 

♦0.83 

♦0.71 

0.7£ 

Magnesium  oxide, 

♦0.28 

♦0.09 

O.IS 

Nitrogen,  . 

3.30 

0.80 

2.42 

Sulphuric  acid, . 

♦4.85 

♦0.84 

2.8i 

Chlorine,  . 

56.00 

37.66 

48.3C 

Insoluble  matter. 

t 

- 

- 

Nitre  Salt-cake  (2  Analyses] 


Moisture  at  100^  C.,. 

6.71 

5.34 

Potassium  oxide. 

0.87 

Trace. 

Sodium  oxide,  . 

32.72 

26.40 

Nitrogen, .... 

2.29 

- 

Sulphuric  acid, 

48.85 

46.69 

Insoluble  matter,      . 

4.12 

3.73 

6.03 

0.87 
29.5€ 

2.2S 
47.77 

3.92 


Sulphate  of  Ammonia  (21  Analy 


Moisture  at  100°  C, . 

2.40 

0.13 

1.00 

Nitrogen, .... 

22.23 

19.70 

20.50 

Sulphuric  acid, 

70.70 

57.68 

60.00 

Insoluble  matter,      . 

- 

- 

Ti-ace, 

Ammonite. 


Moisture  at  100^  C, 
Phosphoric  acid,   . 
Nitrogen, 
Insoluble  matter,  . 
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Per  Ceitt. 

Remarks. 

Highest. 

LowMt 

Average. 

isture  at  100°  C, . 

21.62 

7.65 

12.50 

I 

10.04 

3.56 

6.37 

tsphoric  acid, 

C.23 

1.53 

1.91 

rogen, . 

13.55 

7.80 

10.52 

Refuse 

Materials  (Animal). 

Pbb  Ckxt. 

Oteomarga- 

rlne 

Bcfbse. 

Felt 
Beflise. 

Sponge 
ReAisc. 

Remarics. 

isture  at  100°  C, . 

8.54 

39.24 

7.25 

1, 

14.42 

33.53 

- 

cium  oxide, . 

- 

- 

3.94 

^esium  oxide,    . 

- 

- 

1.27 

«phoric  acid, 

0.88 

- 

3.19 

rogen,  .... 

12.12 

5.26 

2.43 

Dluble  matter, 

0.96 

8.44 

39.05 

Ilom  and  Hoof  Waste  (3  Analyses). 


Pbr  Ckkt. 

Hlgfaest. 

Lowest. 

Average. 

Remarks. 

isture  at  100°  C.,. 

10.27 

10.08 

10.17 

1, 

14.62 

1.05 

7.63 

)sphoric  acid. 

2.30 

2.30 

2.30 

rogen,. 

16.10 

11.84 

14.47 

oluble  matter,      . 

0.24 

0.24 

0.24 
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Wool  WoKie  (3  Analyses). 


PbrCuit. 

Hlglu^st. 

Lowest 

Arenre. 

Moisture  at  100^  C, . 
Nitrogen, .... 

10.12 
♦C.25 

8.43 

6.00 

9.27 
6.02 

Raw  Wool  and  Wool  TFcw/«n< 


Pes  CXKT. 

lUw  Wool. 

Water 
WiMhingt. 

Add 
Washings 

Moisture  at  100^  C, 

G.95 

- 

- 

Ash,  . 

7.54 

- 

- 

Fat,  . 

3.92 

- 

- 

Calcium  oxide, . 

- 

028 

O.Cl 

Magnesium  oxiile, 

- 

None. 

0.20 

Potassium  oxide. 

- 

3.92 

4.20 

Sodium  oxide,  . 

- 

0.49 

0.40 

Nitrogen, . 

12.88 

- 

- 

Insoluble  matter, 

3.63 

- 

- 

Meat  Mass  (6  Analyses). 


P»  Ciirr. 

HIcbeat. 

Lowest 

Arenife. 

Moisture  at  100°  C, 

18.76 

8.16 

12.09 

Ash, 

14.GG 

2.90 

13.60 

Totiil  phosphoric  acid, 

3.58 

0/>6 

2.07 

Nitrogen,  .... 

11.60 

9.69 

10.44 

Insoluble  matter. 

0.77 

0.40 

0.68 
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Per  Cbst. 

Done  Sonp. 

Dried 
Bonn  (Vom 

.Moat 
and  Uoiie. 

Dried  .<^onp 

ft-om 
nendcrlnir 
Cuttle  Feet. 

Sonpfhim 

RcMidcrlng 
Factory. 

Soap- 
(•mitie 
KeAi»e. 

[oisturo  at  lOO^^  C, 

8h 

hosplioric  acid, 
itro^n,  .        .        ,        , 
isolublo  matter,      . 

82.02 
7.07 
1.26 
l.U 

14.80 
8.40 
0.53 
9.07 
0.C4 

10.80 
7.50 

0.46 

14.47 

0.26 

02.14 

0.14 
1.12 

38.70 

43.13 

11.04 

2.21 

1.20 

Bones  (95 

Analyses) . 

Pes  Cbkt. 

nighett. 

Lovert. 

Averasc. 

Bemarks. 

obturoat  100=>C.,. 

11.00 

3.05 

7.47 

Bh 

74.00 

37.25 

56.07 

[>tal  phosphoric  acid,      . 

20  83 

12.06 

22.50 

)lublo  phosphoric  acid, . 

0.76 

0.10 

0.43 

averted  phosphoric  acid, 

16.78 

2.24 

6.50 

isoluble  phosphoric  acid. 

23.37 

8.13 

15.70 

itrogen, .... 

6.75 

1.50 

4.12 

isoluble  matter,     . 

6.00 

0.04 

2.00 

Tankage  (1 

2  Analy 

ses). 

oisture  at  100  C,  . 

28.09 

5  46 

14.61 

A 

37.06 

10.40 

23.23 

>tal  phosphoric  acid,     . 

14.60 

8.00 

10.67 

)luble  phosphoric  acid, . 

0.27 

0.27 

0.27 

Bverted  phosphoric  acid. 

3.25 

3.25 

3.25 

isoluble  phosphoric  acid. 

8.70 

8.70 

8.79 

Itrogen, .... 

8.07 

5.82 

7.08 

isoluble  matter,     • 

2.00 

0.56 

1.23 
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Fish   containing  20  per  cent,  or  leas   of 

Analyses). 


Pkk  Ckxt. 

Highest. 

Lowest. 

Average. 

Moisture  at  100°  C, . 

19.88 

6.61 

13.24 

Ash, 

72.23 

15.99 

20.00 

Total  phosphoric  acid,     . 

16.64 

4.33 

8.25 

Soluble  phosphoric  acid, . 

1.70 

.37 

.55 

Reverted  phosphoric  acid, 

4.57 

1.78 

2.17 

Insoluble  phosphoric  acid. 

7.16 

2.11 

3.80 

Potassium  oxide, 

.45 

.45 

.45 

Nitrogen, .... 

10.24 

3.87 

7.05 

Insoluble  nnatter,      . 

4.99 

.74 

2.50 

Fish  containing  between  20  per  cent,  and 
Moisture  (8  Analyses). 


Peb  C«st. 

Highest. 

Lowest 

Average. 

MoUture  at  100°  C, . 

38.11 

20.58 

29.34 

Ash, 

36.50 

16.87 

24.14 

Total  phosphoric  acid,     . 

8.90 

5.60 

7.25 

Soluble  phosphoric  acid, . 

♦.82 

.82 

.82 

Reverted  phosphoric  acid, 

•2.87 

2.87 

2.87 

Insoluble  phosphoric  acid. 

♦3.99 

3.99 

3.99 

Potassium  oxide. 

tO.85 

0.85 

0.85 

Niti-ogen,  .... 

7.41 

4.22 

*  5.81 

Insoluble  matter, 

2.89 

0.82 

1.85 
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sh  containing-  40  per  cent,   and  more  of  Moisture  (10 
Analyses). 


Fib  Cnr. 

HlghMt. 

Lowest. 

ATerace. 

BMDArks. 

istore  at  100  C,  . 

60.58 

40.36 

46.46 

20.78 

1.92* 

12.60 

♦Fish-liver  ref- 

al phosphoric  acid,     . 

8.66 

1.02* 

6.08 

use. 

able  phosphoric  acid, , 

1.61 

0.83 

1.17 

erted  phosphoric  acid. 

2.02 

0.64 

1.33 

)luble  phosphoric  acid, 

3.62 

1.88 

2.76 

issium  oxide. 

- 

- 

-ogen, .... 

7.60 

2.43 

4.97 

2.44 

0.16 

1.36 

Witdle  Flesh. 

FXB  Cbht. 

Raw. 

Diy  (with 
Fat). 

Dry  (with- 
out Fat). 

BeiDarks. 

jture  at  100°  C, . 

44.60 

- 

- 

1.04 

1.86 

3.20 

22.81 

40.70 

- 

^ 

32.10        67.44 

96.80 

jgen,  .... 

4.86          8.68 

i 

14.60 

Lobster  Shells. 

Per  cent.  I 

tare  at  100^  C, 7.27 

ium  oxide, 22.24 

ticsium  oxide, 1.30 

phoricacid, 3.52 

>gen, 4.50 

able  matter, 0.27 
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Peruvian  Guano  (26  Analyse 


Pkb  Cbkt. 

Highest. 

Lowest. 

Ayeragc 

Moisture  at  100"  C, . 

22.61 

7.02 

14.8 

Ash 

61.65 

13.58 

87.6 

Total  phosphoric  acid,      . 

23.10 

3.43 

13.2( 

Soluble  phosphoric  acid,  . 

8.80 

0.35 

4.5" 

Reverted  phosphoric  acid, 

6.20 

1.38 

3.71 

Insoluble  phosphoric  acid, 

16.50 

4.67 

10^ 

Potassium  oxide. 
Nitrogen,  . 
Insoluble  matter. 


4.08 
11.26 
11.91 


1.14 
4.44 
1.30 


2.6^ 
7.8^ 
6.6( 


Bat  Guano  (9  Analyses). 


Moisture  at  lOO'^  C, . 

Ash 

Phosphoric  acid. 
Nitrogen  as  nitrates, 
Nitrotren  as  ammoniatcs,  i 
N  itrogcn  in  organic  matter, 
Insoluble  matter, 


72.38 

7.80 

72.14 

4.34 

6.53 

1.00 

1.80 

0.24 

3.42 

1.49 

5.66 

0.34 

54.15 

0.20 

40.0J 
38^^ 
3.7( 
1.01 
2.4^ 
3.0( 
2.0( 


Cuba  Guano  (5  Analyses). 


Moisture  at  100°  C.,. 
Potassium  oxide, 
Phosphoric  acid, 
Nitrogen  as  nitrates. 
Nitrogen  as  ammoniates 
Nitrogen  in  organic  matter. 
Insoluble  matter, 


36.85 

12.10 

24.2' 

1.20 

0.14 

0.6' 

24.35 

11.54 

17.9^ 

1.00 

0.24 

0.6. 

0.26 

0.14 

0.2( 

1.48 

0.23 

0.& 

3.40 

2.95 

3.1 
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Caribbean  Guano  (  Orchtlla)  ( 10  Analyses) . 


Pbb  Cbht. 

Highest. 

LOWMt 

Average. 

Bemarkt. 

oistui-e  at  KXK  C, 

12.50 

2.12 

7.31 

SLlcium  oxide, 

45.00 

34.91 

39.95 

agnesium  oxide,    . 

4.13 

2.46 

3.29 

losphoric  acid, 

35.43 

18.11 

26.77 

ilphuric  acid. 

2.36 

1.80 

2.08 

soluble  matt(!r. 

2.40 

0.17 

1.27 

South  American  Bone  Ash, 

Per  cent. 

oisture  at  100©  C, 7.00 

ileium  oxide, 44.89 

losphoric  acid, 35.89 

soluble  matter, 4.50 


Soufh  Carolina  Rock  Phosphate  (4  Analyses). 

Pes  Cknt. 

Highest. 

Lowest. 

Average. 

Remarks. 

oisture  at  100^  C, . 

1.90 

0.10 

1.50 

dcioin  oxide, . 

- 

- 

♦41.87 

V^  Only  estimate. 

agnesium  oxide,    . 

- 

- 

♦3.03 

on  and  alumina  oxide,  . 

- 

- 

•4.26 

* 

)tal  phosphoric  acid, 

30.51 

25.81 

28.03 

luble  phosphoric  acid,  . 

- 

- 

•0.27 

♦  Only  estimate. 

iverted  phosphoric  acid. 

0.47 

0.19 

0.33 

soluble  phosphoric  acid, 

30.31 

25.07 

27.69 

soluble  matter. 

13.74 

9.18 

11.61 
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Navaasa  PhospfuUe  (2  Analyses 

Pxx  CniT. 

Highest. 

Lowest. 

ATerage. 

Moisture  at  100°  C, . 

. 

. 

••5.60 

Calcium  oxide, . 

37.67 

37.22 

37.44 

Iron  oxide, 

11.79 

8.75 

10.27 

Alumina  oxide. 

- 

- 

•4.24 

Phosphorio  acid. 

34.45 

34.09 

34.27 

Insoluble  matter,     . 

- 

- 

♦2.70 

Brockvtlle  Phosphate  (1  Analysi 


Moisture  at  100°  C, 
Phosphoric  acid,  . 
Insoluble  matter,  . 


Bone-black  (5  Analyses). 

Tma,  C«»T. 

Highett. 

Lowest. 

Average. 

Moisture  at  100°  C, . 
Phosphoric  acid. 
Insoluble  matter,      . 

10.65 

30.54 
6.60 

1.55 

23.47 

1.53 

4.60 

28.28 
3.64 

Phosphatic  Slags. 


Pkr  Ckkt. 

L 

11. 

Moisture  at  100°  C,        .        .        . 

0.10 

0.37 

Calcium  oxide. 

41.87 

49.82 

Magnesium  oxide,  . 

3.03 

- 

Iron  and  alumina  oxides, 

4.26 

- 

Total  phosphoric  acid,    . 

30.51 

18.91 

Soluble  phosphoric  acid. 

- 

- 

Reverted  phosphoric  acid. 

0.19 

5.93 

Insoluble  phosphoric  acid. 

30.32 

12.98 

Insoluble  matter,     . 

13.74 

5.06 
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Oaator  Bean  Pomace  (3  Analyses) . 
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!tl 


PsbCbxt. 

HlghMU 

Lowest 

Areragt. 

BmbaAs. 

Moisture  at  100°  C, 

10.18 

9.25 

9.98 

.alciom  oxide. 

0.96 

0.77 

0.87 

dagnesiom  oxide. 

0.37 

0.20 

0.29 

'otassium  oxide, 

1.70 

0.64 

1.12 

*ho8phoric  acid. 

2.22 

2.03 

2.16 

nitrogen,  . 

5.69 

5.33 

5.56 

Dsoluble  matter. 

2.88 

1.12 

1.75 

Cotton  lie/use. 

Pkb  Csxt. 

Cotton 

DlMt. 

Cotton 
Waste 
(Dry). 

Cotton 
Waste 
(Wet). 

Bemarks. 

doistore  at  100°  C, 

34.46 

5.53 

34.69 

^,  .       .        . 

50.93 

- 

- 

Ilalcimn  oxide, . 

0.90 

1.45 

2.45 

dagnesium  oxide. 

0.90 

0.87 

1.13 

^tassitim  oxide. 

0.19 

0.89 

0.80 

^osphoric  acid. 

0.21 

0.84 

1.54 

^iti-ogen, . 

0.50 

1.32 

1.30 

Jisoluble  matter. 

47.46 

49.68 

41.33 
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Cotton-^geed  Meal  (5  Analyses 


ItoCfcSfT, 

* 

t 

It. 

Moisture  at  IfKF  C„ 

^m 

i*,iwj 

Ash,*        .,..*. 

ii.77 

- 

Cakniun  oxide,        .        *        .        . 

OM 

0J1 

Miignt^Fiium  03tidt%  .        ,        .        , 

0.119 

0.^^ 

IVita^dimn  uxUlf^,     ...        * 

0^ 

1.21 

PhospiioriL"  a* 'id 

L45 

L2« 

Nitrogen 

6.10 

,SJ^ 

0.60 

0,3C 

Motien  Jireicer's  Grain. 


Miijsttire  at  ItX/*^  t\, 
CaU'ium  oxidtv 
Miignojiiiim  oxide, 
Potassium  tixide*  , 
Phosphoric  iicid,    i 
Nilrfigeri, 
InsoluUlu  matter.  . 


Tobacco  Sf€7iis  (5  Analyses) 


HluttwvfL       trfiwftL        Avfnj;^ 


Mai3tiiro;U10(Pa, 

., 

12.  IS 

%M 

10.f»j 

A,^h,  ,        *        *       .i        , 

Ifi.OO 

13.30 

14.07 

ralfunn  oxide. 

4.76 

S-3& 

33S 

Magnesium  oxidu. 

1.4^" 

l.U 

IM 

Totti^ ilium  oxide, 

SJ^t 

$M 

G-44 

SodiuTo  oxide,  . 

0.U* 

0.16 

0,3^ 

Pho^jilioric  acid. 

0*87 

0.44 

OGt 

Niti-ogen, 

2.m 

0.90 

2.2S 

Insoluble  matter. 

IM 

0.S9 

n.«s 
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PkB  (?Kjrr. 

QlacoM 

Hop 

Samac 

Renurlu. 

ReAiM. 

ReAiae. 

80.98 

Waste. 

)isture  at  100  C,  . 

8.10 

1 

63.06 

h 

- 

6.80    Potassium  oxide. 

Iciiun  oxide, . 

•     0.18 

0.27 

1.14        I.  .15  per  cent 

i^t'^ium  oxide,    . 

0.02 

0.10 

3.25      II.  .11  per  cent 

osphoric  at'id. 

0.29 

0.20 

- 

III.  .17  per  cent 

trogen,  .... 

2.62 

0.98 

1.19 

K)luble  matter. 

0.07 

0.63 

2.25 

Seor-weeds. 


PER  CENT. 

.._ 

Ebl-Okass. 

ItOCKWBBD. 

Wet 

Kelp. 

Itemarks. 

I. 

II. 

Green. 

Dry. 

>i.stnre  at  100^  C,     . 

45.61 

25.17 

68.50 

10.68 

88.04 

h 

20.39 

10.81 

23.70 

55.75 

2.26 

cium  oxide,     . 

1.56 

2.70 

- 

7.66 

- 

Lgnesium  oxide. 

0.09 

0.12 

- 

0.21 

- 

tassium  oxide, . 

1.61 

0.21 

- 

4.89 

- 

lium  oxide. 

2.51 

0.74 

- 

7.90 

- 

osphoric  acid,  . 

0.41 

0.22 

- 

2.75 

- 

Togen,      . 

0.70 

0.96 

0.62 

1.45 

0.26 

olublo  matter, . 

0.46 

1.66 

- 

10.40 
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Sea-weed  Ashes. 

Moisture  at  100<^  C 

Calcium  oxide, 

Magnesium  oxide, 

Potassium  oxide 

Sodium  oxide, 

Phosphoric  acid, 

Sulphuric  acid, 

Sulphur, 

Chlorine, 

Magnesium  chloride, 

Ihsoluble  matter, 


Rockweed. 

[I.  Collected  in  May.    II.  Collected  in  Dec 


Fresh  wet  rockweed  lost,  in  air,  of  water, . 

Fresh  wet  rockweed  lost,  at  100°  C,  of  water,  . 

Air-dried  rockweed  contained,  of  vegetable  matter. 

Air-dried  rockweed  contained,  of  water. 

The  filled  pods  left,  at  100°  C,  of  solid  organic  matter 

The  fresh  stems  left  at  100*^  C,  of  solid  organi< 
matter, 

The  slime  of  the  pods,  dried  at  100°  C,  contained,  oj 
nitrogen, 

Rockweed,  entire  plant  with  filled  pods,  dried  at  100^ 
C,  contained,  of  nitrogen,       .... 

Rockweed,  air-dried,  contained,  of  nitrogen, 
**  fresh  (wet),  contained,  of  nitrogen, . 

"  drie|l  at  100°  C,  contained,  ashes,    . 

**  air-dried,  contained,  ashes, 

"  fresh  (wet),  contained,  a«thes,  . 

The  slime  of  the  pods  contained,  ashes,     . 
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One  hundred  parts  of  the  ash  oontained  (I.)  :  ~~ 

Percent. 

^otassimn  oxide, 4.842 

odinm  oxide, 12.050 

Salcimn  oxide, 2.691 

lagnesium  oxide, 2.753 

erric  oxide, .338 

alphuric  add, 7.986 

hosphoric  add, 6.240 


Mud. 


Pbb  Cbvt. 

Mattel 

Mattel 

Salt 

Salt 

Black 

Fieth- 
Water 

Bemarkt. 

Mad. 

Mod. 

Mud. 

Mud. 

Mad. 

Mod. 

[oirture  at  100°  C, 

60.01 

2.24 

46.36 

60.37 

56.55 

40.37 

iah,         .        .        . 

27.29 

72.02 

49.28 

33.09 

39.60 

- 

aldum  oxide, 

0.93 

23.39 

0.90 

0.91 

0.91 

1.27 

[agnesiom  oxide,  . 

0.14 

- 

0.31 

0.43 

0.66 

0.29 

otassiom  oxide,     . 

6.17 

- 

0.33 

0.32 

0.88 

0.22 

odiam  oxide, . 

0.70 

- 

0.94 

0.94 

0.86 

- 

erric  oxide,    . 

8.48 

8.26 

4.55 

3.70 

4.26 

1.80 

hosphoric  acid. 

0.10 

0.35 

Trace. 

Trace. 

Trace. 

0.26 

ritrogen, 

0.21 

0.72 

0.39 

0.40 

1.64 

1.37 

Qsolable  matter,    . 

- 

37.60 

43.55 

26.20 

31.84 

18.26 

Soil  from  a  Diked  Marsh. 

Per  cent.  t 

ioisture  at  100°  C, 33.40 

sh 7.85 

iaicium  oxide, 1.24 

btassium  oxide, .26 

hosphoric  acid, .13 

fitrogen, * 1.64 

ssoluble  matter, 3.65 
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Muck  (5  Analyses). 


^loisUiiv  at  looo  Q 
Ash,  .... 
Nitrogen,  . 


Pkr  Cevt. 


1 

lIlKbMt. 

Lowest. 

89.89 

12.03  i 

26.12 

3.06 

1.47 

0.26 

Averace. 


55.13 

13.75 

0.91 


Peat  (8  Analyses) . 


HighMt. 

Lowest. 

Average. 

Moisture  at  100^  C\, 

!      85..38 

♦11.29 

61.50 

Ash 

'      33.72 

j 

1.20 

7.71 

Calcium  oxide, 

'       0.50 

0.50 

0.50 

Nitrogen,  .        .        .        . 

1.40 

0.41 

0.71 

Insoluble  matter, 

1 

0.38 

0.38 

0.38 

Turf  {2  Analyses). 

Pkr  Ckst. 

I. 

n. 

Moisture  at  100  C,          ... 

Ash, 

Nitrogen, 

25.58 
3.28 
1.91 

13.00 
9.43 
1.97 
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Hen  Manure, 
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Dried. 


Freah. 


Remarks. 


)isture  at  100  C, . 
Icium  oxide, 
i^esinm  oxide,  . 
tassium  oxide, 
osphoric  acid, 
trogen  in  organic  matter, 
tmgen  as  ammoniates, 
^luble  matter,     . 


8.35 
2.22 
0.62 
9.94 
2.02 
1.85 
0.28 
34.65 


45.73 
0.97 

0.18 
0.47 

0.79 

39.32 


Poudrette. 


jistiire  at  100^  C, 
h,       .        . 
tassium  oxide, 
osphoric  acid, 
trogen, 
soluble  matter. 


Per  cent. 

5.25 
35.45 
0.49 
5.74 
3.58 
4.65 


Miscellaiieo  us . 


Per  Ckxt. 

Soot. 

Afchcs  fhun 
nine  Works.     ' 

Msture  at  100  C, 

5.54 

12.74 

ganic  and  volatile  matter,          .... 

22.00 

36.22 

ignesium  oxide, 

- 

Trace. 

tassium  oxide, 

1.83 

9.02 

anogen  compounds, 

- 

Trace. 

soluble  matter,   .        .        .        . 

35.34 

12.30 
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METEOROLOGY. 


The  past  year's  meteorological  observatic 
continuation  of  those  of  the  two  previous  sei 
the  same  general  plan  as  reconmiended  tc 
servers  of  the  U.  S.  Signal  Service,  and  d 
Third  Annual  Report.  As  soon  as  possible 
of  each  month,  a  copy  of  our  monthly  recc 
tions  is  forwarded  to  the  chief  signal  oflBcer 
D.  C,  and  also  to  the  officer  stationed  at  Bo 
summary  of  each  month's  observations  are  p 
bulletins  and  annual  reports,  and  are  thus  : 
to  the  farmers  throughout  the  State. 

January  opened  with  3.50  inches  of  snow,  i 
ing.  Between  the  5th  and  17th,  29  inches  c 
during  the  thaw  of  the  last  eight  days  the  i 
disappeared,  and  at  the  end  of  the  month  on 
and  there  was  to  be  seen.  The  mean  tern 
month  was  3.9^  below  that  of  any  month  of 
last  fifty  years.  Storms  were  frequent,  and 
snow  fell  during  February.  During  the  e 
18  there  was  a  sharp  shower,  accompanied 
lightning,  and  at  8  p.  m.  a  slight  earthquake 
Bluebirds  were  seen  on  the  13th,  and  robins 
March.  The  temperature  for  the  month  of  . 
than  for  any  previous  April  since  1875,  a 
there  was  a  fall  of  6.50  inches  of  snow.  On 
frost  occurred  ;  the  last,  on  May  14.  Abun< 
ure  characterized  the  growing  months  — , 
August.  The  total  rainfall  for  June  was  5 
July,  8.93  inches ;  and  for  August,  7.75  inc 
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iperature  for  July  (73.70^)  was  the  highest  for  the  same 
Qth  since  1839,  when  it  was  74.40° ;  July,  1863,  it  was 
87°,  the  nearest  approach  to  it.  Similar  relations  are 
3  of  the  total  rainfall.  During  the  month  there  fell  8.93 
les,  the  largest  amount  during  any  month  of  July  since 
9,  when  it  was  9.56  inches ;  in  1863  it  was  8.63  inches, 
next  highest  amount.  Between  4.30  p.  m.  on  the  23d  of 
fT,  and  6  a.  m.  on  the  24th,  3.50  inches  of  rain  fell ;  and 
alp.  M.  on  the  24th,  to  4.25  p.  m.  of  the  same  day,  1.50 
tes  fell,  making  a  total  rainfall  of  5.00  inches  inside  of 
lours.  It  was  the  heaviest  rainfall  of  the  season,  and  did 
rge  amount  of  damage,  not  only  to  the  growing  crops, 
by  the  washing  of  roads  and  hillsides.  Very  heavy  fogs 
racterized  both  August  and  September.  The  first  frost 
irred  on  the  17th  of  September.  Nov.  11  there  were 
jral  snow-squalls  during  the  day,  but  the  first  snow  of  the 
on  of  any  amount  was  on  the  18th  of  December.  The 
r  closes  with  about  four  inches  of  snow,  and  good  sleigh- 
curing  the  summer  there  have  been  sixteen  thunder- 
ms,  some  of  which  were  very  severe,  and  did  considera- 
iamage.  The  first  occun-ed  on  the  18th  of  February,  and 
last  on  the  2d  of  October.  During  those  storms  which 
irred  in  the  months  of  July  and  August,  observations 
e  taken  every  half-hour,  and  forwarded  to  the  signal  ser- 
officer  at  Boston,  Mass. 

ITeekly  crop  reports  were  forwarded  during  the  months 
uly ,  August  and  September,  to  the  Boston  Signal  Service 
ion,  giving  the  rainfall,  temperature,  amount  of  sunshine, 
the  condition  of  the  diflerent  crops.  Farmers  had  good 
ther  for  securing  their  hay  crop,  but,  on  account  of  the 
»sive  moisture  of  July  and  August,  they  were  seriously 
lered  with  their  rowen,  some  of  it  being  spoiled  before 
ipportunity  came  to  secure  it.  Potatoes  suffered  from 
continued  wet  spell,  but  a  good  crop  of  com  was  ob- 
ed.  The  open  fall  was  favorable  for  farm  work, 
he  prevailing  direction  of  the  wind  for  the  year  was 
7.  It  was  northwest  in  January,  February,  March, 
il,  August,  September,  October,  November  and*  Decem- 
;  southwest  in  May  and  June,  and  south  in  July. 
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The  number  of  days  when  the  sky  v 
tenths  etivered  by  clouds  (**  clear"  days), 
the  gi-eatci^t  number,  twelve,  being  in  Maj 
tvvo,  in  October. 

There  were  ninety-five  "  cloudy"  days, 
sky  WHS  more  than  seven-tenths  covered 
eember  had  the  greatest  number,  sixteen  ; 
Jlay  had  the  fewest,  four  each. 

Of  the  remaining  199  days,  only  two  c 
M  &11-"  days,  that  is,  between  four-tenths 
cloudy ;  the  others  were  variable,  being  f 
poition,  and  clear  or  fair  another. 

The  highest  temperature  of  the  year  wa 
on  July  2  ;  the  lowest  was  on  the  19th  of « 
The  maximum  is  2^  lower  than  that  of  la 
which  n  as  95°  on  the  6th  of  July ;  whil 
practic^illy  the  same,  last  year  (188(5)  bei 
13th  and  14th  of  January.  The  absolute 
ture  for  1887  is  115. 2°  ;  1.8°  lower  than  1 
of  1886. 
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Miscdlaneaus  Phenomena. — Date 


Frost. 


Snow. 


Thnnder 
•tonns. 


Janaary, . 

Fcbru.iry, 

March,     . 

April, 

May.        . 
Jane, 

July.       . 

August,    . 

September, 
October,  . 

Novcmlier, 

December, 


8,  9. 1ft,  21. 
14. 


5,  6,  9,  10, 
13.  14,  16, 

17,  19,  23. 
24,  26,  30. 

31. 

2,3,6.7.8, 
9,  14,  15, 

18,  22,  24. 
26,  27. 

5,14.16,17, 
22. 

18. 


17,  18.  27. 


12,  14,  16, 
16,  17,  20, 
23.  26,  29. 

2.  3-6,  6,  9, 
10,  11.18, 
19,  22.  29. 

I,  2,  4,  6,  7, 
9,14. 


II. 


3, 16. 17, 18, 
21,  26,  31. 


1,  23,  24,  29. 
30,  31. 


8.  10,  II,  14, 
16,  18,  24. 


6,9.10.18,19, 
22,  28,  29. 

6,  16,  23.  25, 
26,  28,  29. 

6,25,26.28. 

22,  21. 

6,6,10,16,17, 

18,21,23,24, 

26,29. 

1.2,3.11.18, 

20,22.23,24. 

•28,30. 

7.  12,  22,  29, 

30. 

1,2,4.11,21. 


10,11.  16.19, 

20,23,25,26, 

28. 

6,  10,  11.  12,  ' 
1ft. 


18. 


6,25,27 
22,23. 


23.  24, 
•29. 


11.    18, 
20,24. 


7. 
2. 
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Kecord 

f  the  Average  TempercUure  taken  from  Weather  Records  at 
Amherst^  Mass. ^^  for  three  cowtecutive  months^  during  the  summer 
and  winter^  beginning  with  the  year  1836. 


December,  Janoary,  Februmry. 

Jime,Jaly,Aagast. 

36-37, 

25.396°  F. 

1837,  . 

69.130°  F. 

37-38, 

26.386° 

1838, 

69.550° 

38-39, 

25.950° 

1839, 

7(>.180° 

39-40, 

20.626° 

1840, 

68.770° 

iO-41, 

23.146° 

1841, 

69.2300 

41-42, 

28.516° 

1842, 

68.210° 

42-43, 

23.460° 

1843, 

67.950° 

43-44, 

21.820° 

1844, 

67.260^ 

U-4o, 

25.550° 

1845, 

70.1200 

45-46, 

22.140° 

1846, 

68.406° 

46-17, 

25.176° 

1847, 

68  806° 

47-48, 

28.966° 

1848, 

69.210° 

48-49, 

23.026° 

1849, 

69.210° 

49-O0, 

27.570^ 

1850, 

68.820^ 

>0-51,  . 

25.040° 

1851, 

66.640° 

)l-52. 

21.620° 

1852, 

66.830° 

>2-53, 

27.940° 

1853, 

67.846° 

>3->4, 

23.670° 

1854, 

69.856° 

>4-6o. 

23.126° 

1855, 

67.146° 

>5-66, 

20.820° 

1856, 

69.225° 

>6-o7, 

22.720° 

1857, 

67.240° 

37^8, 

26.956° 

1858, 

67.930° 

>8-59, 

24.746° 

1859, 

65.650° 

39-60, 

24.790° 

1860, 

66.540° 

30-61, 

24.510° 

1861, 

66.870° 

51-62, 

24.470° 

1862, 

66.490° 

32-63, 

27.640° 

1863, 

66.656° 

53-64, 

26.060° 

1864, 

69.836° 

54-65, 

21.310° 

1865, 

68.946° 

55-66, 

25.676° 

1866, 

67.400° 

5^7, 

25.276° 

1867,  . 

67.920° 
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Jtecord  of  Temperature,  etc.  —  Co 


D*cembpr,  jAnUBTj,  rffbroftij. 

Job 

imi-m,      .     , 

20,3&(P  F, 

1368,    . 

igfi^wj!). 

2<>.290° 

18G9»    • 

18C0-70, 

27.866^ 

1870,    . 

1870-71, 

2G.566° 

1871,    . 

ian-72. 

24.630^ 

1872,     , 

1872-73. 

2t35(F 

1873,    , 

1873-74, 

27.286^ 

1874,    . 

1874-75^ 

2M80° 

1876,    . 

1875-76, 

28J5S*' 

1876,    . 

187(^-77, 

23.510° 

1877,    . 

1877-78, 

28,506° 

1876,    * 

m7Br-7% 

24,290^ 

1879,    . 

1870-80, 

30-506° 

1880,     . 

1880-81, 

2L856° 

1881,    . 

1S81-82* 

29.256^ 

1882,    . 

1882-63, 

24.220^^ 

1883,    . 

188a-Bi, 

26.50G° 

1881,    . 

18S4-8.^N 

22,630° 

1885,     . 

t885-^t^ 

24.846° 

i8an,  . 

1880^7, 

22.146° 

1887,     . 

SUMMART 

Of  A^^erage  Temperahire  from  188€  to  li 


24.63  l'\ 


Jhh 


Summary 
Of  Average  Temperature  from  1SS2  to  16 

|>fl«vinber^  Jmndi£T<  Fe^HiUr;. 

25.2  P  F, 
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RECORD 

OF  THK 

XIMUM  AND  MINIMUM  TEMPERATURE,  AND 
OF  THE  RAIN-FALL, 

From  1836  to  1887,  inclusive. 


le  abstract,  prerioas  to  the  year  1883,  has  been  obtained,  throuffh  the  courtesy 
s8  8.  C.  Snell,  firoin  the  observations  of  the  late  Prof.  E.  8.  Snell  of  Amherst 
^.    The  remainder  has  been  taken  ttom  those  at  the  Experiment  Station.] 
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'  Boston,  Jan-  9, 1889. 

To  Ihe  Honorable  Senate  and  House  of  Representatives. 

In  accordance  with  chapter  212  of  the  Acts  of  1882, 1 
have  the  honor  to  present  the  Sixth  Annual  Report  of  the 
Board  of  Control  of  the  State  Agricultural  Experiment 
Station. 

WM.  R.  SESSIONS, 

S&:reiary. 
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SIXTH  ANNTJAI.  REPOET 


DIRECTOB  OF  THE  STATE  AGMCDLTURAL  EXPERI- 
MENT STAnON  AT  AMHEBST.  MASS. 


7b  the  EonanbU  Board  of  Ckmirol 

Gentlbhen:  —  The  past  year  has  been,  for  several 
reasons,  an  eyentful  one  in  the  history  of  the  Massachusetts 
State  Agricultural  Experiment  Station.  The  State  Legisla- 
ture of  1888  has  passed  two  acts  affecting  the  organization 
and  the  work  of  the  Station.  The  membership  of  the 
Board  of  Control  has  been  increased,  and  the  management 
of  the  new  regulations  for  the  trade  in  conmiercial  fertilizers 
has  been  assigned  to  the  director  of  the  Station.  The  Board 
of  Control  has  also  assumed  the  responsibility  of  attending 
to  all  the  chemical  work  called  for  in  connection  with  investi- 
gations  instituted  in  the  various  departments  of  the  Hatch 
Experiment  Station,  reserved  by  the  authorities  of  the 
Massachusetts  Agricultural  College.  The  terms  agreed  to 
by  the  Board  of  Trustees  of  the  college  and  the  Board  of 
Control  of  the  Massachusetts  Experiment  Station  allow  five 
thousand  dollars  of  the  Hatch  fund  for  that  work.  The 
character  of  the  additional  work,  as  well  as  the  increase  in 
financial  resources,  has  rendered  some  change  in  the  work- 
ing force  of  the  Station  advisable.  To  meet  the  growing 
demand  for  assistance  in  adopted  lines  of  investigation,  a 
department  of  vegetable  physiology  has  been  organized  with 
a  view  to  assist  in  particular  in  the  investigation  of  diseases 
of  plants  by  microscopic  observations  and  otherwise.  Prof. 
James  Ellis  Humphrey  of  North  Weymouth,  Mass.,  a  grad- 
uate of  Lawrence  Scientific   School,  Harvard  University , 
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late  professor  of  botany  at  the  Uniyersity  of  Indiana^  Bloom- 
ington,  Ind.,  was  elected  to  the  professorship  of  vegetable 
physiology,  and  entered  upon  his  duties  Not.  1,  1888.  A 
desirable  increase  of  assistance  in  the  chemical  department 
of  the  Station  for  the  coming  year  will  be  provided  by  some 
members  of  the  senior  class  of  the  Agricaltoral  College,  who 
are  already  in  training  at  the  Station. 

The  work  carried  on  during  the  past  year  has  been  in  the 
main  in  three  directions,  namely :  to  determine  the  cost  of 
food  for  the  production  of  milk  and  pork,  field  expeiimentB 
with  different  kinds  of  fium  crops,  and  chemical  examina- 
tions of  a  variety  of  substances  of  interest  to  farmers.  The 
results  of  the  season  are,  on  the  whole,  quite  satiafitctoiy. 
Unfftvorable  weather  during  a  considerable  part  of  summer 
and  autumn  interfered  at  times,  somewhat,  with  a  more 
general  success  in  field  experiments,  yet  not  in  a  sufficient 
degree  to  question  seriously  the  previous  statement. 

The  chemical  laboratory  has  received  a  valuable  addition 
of  necessary  apparatus.  The  library  of  the  Station  has  been 
enriched  by  the  addition  of  books  and  journals  needed  for 
reference  in  the  special  lines  of  investigations  instituted. 
The  stalls  for  feeding  experiments  have  been  enlarged  in  the 
direction  pointed  out  in  the  preceding  annual  report.  Most 
of  the  farm  buildings  are,  as  fitr  as  circumstances  permit,  in 
a  good  state  of  preservation ;  some  of  them,  however,  need 
a  new  coat  of  paint. 

The  chemical  examinations  in  the  laboratory  have  been  in 
various  directions,  and  exceptionally  numerous.  Fodder 
articles,  fertilizers,  products  as  well  as  refuse  materials  of 
various  industries,  have  been  tested  with  reference  to  their 
agricultural  value.  Much  woi^  has  been  done  to  determine 
the  sanitary  conditions  of  water  supply  in  small  towns  and 
on  farms.  The  resources  of  the  chemical  department  have 
been  engaged  to  their  full  capacity  to  meet  the  growing  call 
for  assistance  on  the  part  of  our  farming  conununity. 

The  work  for  the  improvement  of  the  farm  lands  has  been 
continued.  Drill  culture  has  been  largely  adopted  for  the 
renovation  of  the  lands,  and  green  manuring  has  extensively 
served  to  develop  and  economize  inherent  sources  of  plant 
food.     The  area  prepared  for  future  field  experiments  has 
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been  enlarged  in  various  parts  of  the  farm.  From  nine  to 
ten  acres  of  permanent  grass  land  have  been  added  to  our 
fodder  sources.  Every  field  of  the  farm  has  been  made  to 
contribute,  as  far  as  practicable,  to  that  end.  A  detailed 
description  of  the  work  carried  on  in  the  different  parts  of 
the  farm  will  be  found  in  the  accompanying  report. 

The  buildings  for  stock  feeding  have  been  considerably 
enlarged  for  the  purpose  of  inaugurating  experiments  regard- 
ing the  cost  of  feed  for  the  production  of  mutton  and  beef. 
The  general  arrangement  for  serving  the  feed  has  been 
improved  with  a  view  to  enter,  whenever  advisable,  upon 
experiments  to  study  the  rate  of  digestibility  of  fodder  plants 
peculiar  to  American  farm  industry.  The  live  stock  of  the 
Station  consists  at  present  of  two  horses,  six  cows,  two 
steers,  six  sheep  and  nine  pigs.  All,  with  the  exception  of 
the  horses,  serve  at  present  in  experiments  to  ascertain  the 
cost  of  feed  for  the  production  of  milk  or  meat. 

The  details  of  the  work  carried  on  in  the  bam,  the  field 
and  the  laboratory,  during  the  past  year,  are  recorded  in  the 
subsequent  pages,  under  the  following  headings :  - 

Feeding  Experiments. 

I.  Experiments  with  milch  cows ;  English  bay,  com  stover,  fodder 
corn,  ensilage,  com  and  cob  meal,  wheat  bran  and  gluten  meal. 

n.  Experiments  with  milch  cows;  green  fodder,  vetch  and  oats, 
Southern  cow-pea,  com  meal,  wheat  bran  and  gluten  meal. 

III.  Experiments  with  pigs;  skim  milk,  com  meal,  corn  and  cob 
meal,  gluten  meal  and  wheat  bran. 

lY.    On  fodder  supply  and  analyses  of  fodder  articles. 

Field  Experiments. 

V.  Fodder  com  raised  with  single  articles  of  plant  food. 

VI.  Fodder  crops  raised  with  and  without  complete  manure. 

Vn.    Experiments  with  vetch  and  oats,  serradella  and  Southern  cow- 
pea. 
Vui.    Experiments  with  potatoes,  roots  and  miscellaneous  crops. 

IX.  "  Potato  Scab,"  by  Prof.  James  Ellis  Humphrey. 

Work  in  the  Chemical  Department. 

X.  FertQizer  laws  and  fertilizer  analyses ;  miscellaneous  analyses. 
XL    Water  analyses. 

Xn.  Compilation  of  analyses  of  fodder  articles,  with  reference  to 
food  valne. 
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Xm.  Ck>mpilatioii  of  analyses  of  fodder  articles,  with  reference  to 
fertilizing  ingredients. 

XIV.  Compilation  of  analyses  of  agricaltnral  chemicals  and  refuse 
materials  nsed  for  fertilizing  pmrposes. 

XV.  Meteorological  observations. 

The  periodical  publications  of  the  Station  have  been  con- 
tinued at  such  intervals  as  circumstances  advise.  The  public 
interest  in  the  bulletins  and  annual  reports  is  steadily  in- 
creasing. The  State  authorities  have  authorized  the  publi- 
cation of  twenty-five  thousand  copies  of  the  annual  report; 
and  the  call  for  our  bulletins  has  necessitated  the  printing  of 
nine  thousand  copies,  with  a  prospect  of  the  need  of  ten 
thousand  in  the  near  future.  The  obligation  imposed  upon 
the  director  of  the  Station  by  the  new  laws  for  the  regula- 
tion of  the  trade  in  commercial  fertilizers,  to  issue,  during  a 
large  part  of  the  year,  a  monthly  statement  of  adalyses  of 
fertilizers  made  under  his  direction,  will  materially  increase 
the  periodical  publication.  It  appears  advisable  in  the  in- 
terest of  economy  to  publish  the  analyses  of  fertilizers  as  far 
as  practicable  in  the  form  of  business  circulars,  and  to 
reserve  the  discussion  of  experimental  work  to  the  periodical 
bulletins. 

.All  parties  engaged  with  me  in  the  work  of  the  Station 
have  faithfully  attended  to  the  tasks  assigned  to  them ;  and 
it  is  with  particular  pleasure  that  I  publicly  i-ecognize  that 
fact. 

I  cannot  consider  my  whole  duty  on  this  occasion  fulfilled 
without  expressing  my  sincere  thanks  to  you  for  your  kind 
support  during  the  past  3'ear. 

Yours  very  respectfully, 

C.  A    GOESSMANN, 

Director  of  the  Massachusetts  Agricultural  Ejj>eriment  SUUum. 

AMHB&8T,  Ma88.»  Jan.  9,  18B9. 
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ON   FEEDING    EXPERIMENTS. 

1888. 


L  Feeding  Experiments  with  Biiloh  Cows ;  English  Hay,  Corn  Stover, 
Fodder  Corn,  Com  Ensilage,  Com  Meal,  Com  and  Cob  Meal,  Wheat 
Bran  and  Gluten  Meal. 

n.  Feeding  Experiments  with  Milch  Cows ;  Green  Fodder,  Vetch 
aDd  Oats,  Southern  Cow-pea,  I  lay,  Rowen,  Com  Meal,  Wheat  Bran  and 
Gluten  Meal. 

m.  Feeding  Experiments  with  Pigs ;  Skim  Mills,  Com  Meal,  Com 
aod  Cob  Meal,  Gluten  Meal  and  Wheat  Bran. 

I.  Feeding  Experiments  with  Milch  Cows;  English 
Hay,  Corn  Stover,  Fodder  Corn,  Corn  Ensilage, 
Corn  Meal,  Corn  and  Cob  Meal,  Wheat  Bran  and 

Gluten  Meal. 

• 

During  the  year  1886  a  series  of  feeding  experiments  with 
milch  cows  was  inaugurated  for  the  purpose  of  comparing 
the  feeding  effects  of  dry  com  fodder,  of  com  ensilage  and 
of  com  stover,  as  a  substitute  in  whole  or  in  part  for  Eng- 
lish hay ;  and  that  of  com  ensilage,  as  compared  with  various 
kinds  of  roots,  as  far  as  practicable,  under  corresponding 
circumstances.  The  same  variety  of  corn,  if  not  otherwise 
specified,  served  for  each  trial.  The  com  ensilage  used  on 
these  occasions  has  been  produced  in  every  instance  from  a 
com  crop  of  the  same  advanced  state  of  maturity  as  the  one 
which  furnished  the  dry  com  fodder,  i.  e.,  at  the  beginning 
of  the  glazing  over  of  the  kernels. 

The  daily  diet  of  the  cows  consisted,  at  the  beginning  of 
the  experiment,  of  three  and  one-quarter  pounds  of  com 
meal,  an  equal  amount  of  wheat  bran,  and  all  the  hay  they 
could  eat.  This  combination  of  fodder  articles  was  adopted 
as  the  basis  of  our  investigation  mainly  for  the  reason  that 


Digitized  by 


Google 


12  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 

it  had  been  used  in  some  of  our  earlier  feeding  experiments, 
and  not  on  the  assumption  of  its  being  the  best  possible 
combination  of  fodder  articles  for  milch  cows.  The  actotl 
amount  of  hay  consumed  in  each  case  was  ascertained  by 
weighing  out  a  liberal  supply  of  it  and  deducting  subse- 
quently the  hay  left  over.  The  statement  made  in  oar 
records  in  this  connection  refers  to  the  average  consumption 
of  hay  per  day  during  the  feeding  period. 

The  temporary  changes  in  the  diet,  whenever  decided 
upon,  were  carried  out  gradually,  as  it  is  customary  in  all 
carefully  conducted  feeding  experiments.  At  least  five  days 
are  allowed  in  every  instance  to  pass  by,  in  case  of  a  change 
in  the  character  of  the  feed,  before  the  daily  observations  of 
the  results  appear  in  our  published  records.  The  dates 
which  accompany  all  detailed  reports  of  our  feeding  experi- 
ments, past  and  present,  furnish  exact  figures  in  that  direc- 
tion This  is  in  particular  the  case  whenever  such  state- 
ments are  of  a  special  interest  for  an  intelligent  appreciation 
of  the  final  conclusions  presented.  The  weights  of  the 
animals  were  taken  on  the  same  day  of  each  week,  before 
milking  and  feeding. 

The  valuation  of  the  various  fodder  articles  consumed  wis 
based  on  the  average  local  market  price  per  ton  in  Amherst, 
1886-1887:  — 


Good  English  hay,    . 

tl5  00 

Com  meal, 

.      23  00 

Wheat  bran,     . 

.      20  00 

Gluten  meal,     . 

.      23  00 

Rye  middlings,  .  .  fSiOO 
Dry  com  fodder  (stover),  5  00 
Com  ensilage,  .  .  .  2  75 
Carrots,     .        .        .        .7  00 


To  assist  those  not  yet  familiar  with  the  various  points 
which  ought  to  be  'taken  into*  consideration  when  deciding 
the  relative  agricultural  value  of  fodder  articles  at  our  dis- 
posal, the  following  short  discourse  on  this  subject,  from  the 
preceding  annual  report,  is  here  reprinted.  The  value  of  a 
fodder  for  dairy  purposes  may  be  stated  from  two  distinctly 
different  stand-points  :  namely,  with  reference  to  its  influence 
on  the  temporary  yield  of  milk  and  the  general  condition  of 
the  animals  which  consume  it,  and  in  regard  to  its  cost, 
t.e.,  its  physiological  and  commercial  value.  The  relative 
commercial  value  of  a  fodder  article  again  depends  on  its 
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first  cost  in  the  market,  and  on  the  value  of  the  fertilizing 
coDstituents  left  in  the  manurial  matter  ^fter  it  has  served 
for  food.  The  market  value  and  actual  feeding  effect  of  one 
and  the  same  article  do  not  necessarily  correspond  with  each 
other ;  in  fact,  they  rarely  coincide.  The  market  value  may 
be  stated  for  each  locality  by  one  definite  number.  The 
feeding  effect  of  one  and  the  same  substance,  simple  or  com- 
pound, varies  under  different  circumstances,  and  dei>ends  in 
a  controlling  degree  on  its  judicial  use  in  compounding  diets. 

i.     Physiological  or  Feeding   Value. 

As  no  single  plant  or  part  of  plant  has  been  found  to  sup- 
ply economically  and  efficiently,  to  any  considerable  extent, 
the  wants  of  our  various  kinds  of  farm  stock,  it  becomes  a 
matter  of  first  importance  to  learn  how  to  supplement  our 
leading  farm  crops  to  meet  the  divers  wants  of  each  kind. 
To  secure  the  highest  feeding  value  of  each  article  of  fodder 
is  most  desirable  Jn  the  interest  of  good  economy.  The 
judicious  selection  of  ingredients  for  a  suitable  and  remu- 
nerative diet  for  our  dairy  stock  obliges  us,  therefore,  to 
study  the  value  of  fodder  articles  at  our  disposal  from  both 
standpoints. 

To  ascertain  the  chemical  composition  of  a  fodder  ration, 
in  connection  with  an  otherwise  carefully  managed  feeding 
experiment,  enables  us  to  recognize  with  more  certainty  the 
causes  of  the  varying  feeding  effects  of  one  and  the  same 
fodder  article,  when  fed  in  different  combinations.  It  fur- 
nishes also  a  most  valuable  guide  in  the  selection  of  suitable 
commercial  feed  stuffs  from  known  sources  to  supplement 
economically  our  home-raised  fodder  crops.  Practical  ex- 
perience in  feeding  stock  has  so  far  advanced  that  it  seems 
to  need  no  further  argument  to  accept  it  as  a  matter  of  fact 
that  the  efficiency  of  a  fodder  ration  in  the  dairy  does  not 
depend,  aside  from  its  general  or  special  adaptation,  on  the 
mere  presence  of  more  or  less  of  certain  prominent  fodder 
articles,  but  on  the  presence  of  a  proper  quantity  and  a  cer- 
tain relative  proportion  of  certain  prominent  constituents  of 
plants  which  are  known  to  be  essential  for  a  successful  sup- 
port of  life  and  of  the  special  functions  of  the  dairy  cow. 

Investigations  into  the  relations  which  the  various  promi- 
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nent  constituents  of  plants  bear  to  the  support  of  animal 
life  have  rendered  it  advisable  to  classify  them,  in  this 
connection,  into  three  groups,  —  mineral  constituents,  and 
nitrogenous  and  non-nitrogenous  organic  constituents.  For 
details  regarding  this  matter,  I  have  to  refer  to  previous  pub- 
lications of  the  Station.  (See  Fourth  Annual  Report,  pages 
31-37.) 

Numerous  and  extensive  practical  feeding  experiments 
with  most  of  our  prominent  fodder  articles  in  various 
conditions,  and  with  all  kinds  of  farm  live  stock,  hare 
introduced  the  practice  of  reporting,  in  connection  witii  the 
analysis  of  the  chemist,  also  the  result  of  careful  feed- 
ing experiments  as  far  as  the  various  fodder  articles  have 
proved  digestible,  and  were  thus  qualified  for  the  support  of 
the  life  and  the  functions  of  the  particular  kind  of  animal 
on  trial.  In  stating  the  amount  of  the  digestible  portion  of 
the  fodder  consumed  in  a  feeding -experiment,  it  has  preyed 
useful  for  comparing  different  fodder  rations,  etc.,  to  make 
known  by  a  distinct  record  the  relative  proportions  which  has 
been  noticed  to  exist  between  the  amount  of  its  digestible, 
nitrogenous  and  non-nitrogenous  organic  constitnenta. 
This  relation  is  expressed  by  the  name  of  **  nutritive  ratio.** 
An  examination  of  the  description  of  our  feeding  experi- 
ments will  show,  for  instance,,  that  the  com  meal  fed  (1888) 
contained  one  part  of  digestible  nitrogenous  to  9.66  parts  of 
digestible  non-nitrogenous  organic  matter,  making  the  cos- 
toraary  allowance  for  the  higher  physiological  value  of  the 
fat  as  compared  with  that  of  starch,  sugar,  etc.  (2.5  times 
higher) . 

The  **  nutritive  ratios'* of  the  articles  of  feed  consumed 
in  1888  are  subsequently  stated  as  follows :  — 

English  hay,  .  .  .  I:l(l5t 

Dry  com  fodder,  .  .  1:10-S1 

Stover,    .        .  .  .  1:  9i 

Com  ensilage,  .  .  1:8^ 

The  results  of  our  own  analyses  of  these  fodder  articles 
are  here  turned  to  account  for  the  calculation  of  the  above- 
stated  **  nutritive  ratios." 

It  has   been   noticed  that,  as  a  general  role,  growing 
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animals  and  milch  cows  require  a  richer  food,  —  t.  c,  a 
closer  relation  of  digestible  nitrogenous  and  non-nitrog- 
enous organic  constituents  in  their  feed,  —  to  do  their  best, 
than  full-grown  animals  and  moderately- worked  horses  and 
oxen.  German  investigatoi*s  recommend  a  combination  of 
fodder  articles,  in  other  respects  suitable,  which  contains 
one  part  of  nitrogenous  organic  constituents  to  5.4  parts  of 
digestible  non-nitrogenous  constituents. 

2,     Commercial  Valite  or  Actual  Cost  of  a  Fodder  Article. 

The  composition  of  the  various  articles  of  food  used  in 
farm  practice  exerts  a  decided  influence  on  the  manurial 
value  of  the  animal  excretions  resulting  from  their  usfe  in 
the  diet  of  different  kinds  of  /arm  live  stock.  The  more 
potash,  phosphoric  acid,  and  in  particular  nitrogen,  a  fodder 
ingredient  contains,  the  more  valuable  will  be,  under  other- 
wise corresponding  circumstances,  the  manurial  residue  left 
behind,  after  it  has  served  its  purpose  as  a  constituent  of 
the  food  consumed. 

As  the  financial  success  in  most  farm  managements  depends 
m  a  considerable  degree  on  the  amount,  the  character  and 
the  cost  of  the  manurial  refuse  material  secured  in  connec- 
tion with  the  special  farm  industry  carried  on,  it  needs  no 
farther  argument  to  prove  that  the  relations  which  exist 
between  the  composition  of  the  fodder,  and  the  value  of  the 
manure  resulting,  deserve  the  careful  consideration  of  the 
fanner  when  devising  an  efficient  and  at  the  same  time  an 
economical  diet  for  his  live  stock. 

The  question  whether  one  or  the  other  fodder  mixture  will 
prove  ultimately,  under  otherwise  corresponding  circum- 
stances, the  cheapest  one,  can  only  be  answered  intelligently 
when  both  the  original  cost  of  the  feed  consumed  and  the 
value  of  the  manurial  residue  subsequently  obtained  are 
duly  considered. 

An  examination  of  the  fodder  articles  used  in  connection 
with  our  investigations  shows,  for  instance,  the  following 
relation  between  their  first  cost  and  the  commercial  value  of 
their  fertilizing  constituents :  — 
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VaIm  or  FettOi- 


Com  meal,  . 
Wheat  bran,  . 
Gluten  meal, . 
English  hay,  . 
Corn  ensilage. 
Fodder  com,  . 
Com  stover,  . 
Carrots, . 
Lane^s  sugar  beet, 


(23  00 

23  00 

27  00 

15  00 

2  75 

5  00 

5  00 

7  00 

5  00 


t7  19 
12  31 
17  i9 
6  45 
1  31 
4  77 
495 
106 
160 


A  compilation  of  our  own  observations  in  this  direction 
will  be  found  at  the  close  of  our  present  report. 

The  close  relation  which  •quite  necessarily  exits  in  most 
fkrm  managements  between  the  system  of  cultivating  the 
lands  and  the  keeping  of  farm  live  stock  for  farm  work,  for 
the  dairy  and  for  the  supply  of  food  for  the  general  market, 
imparts  to  the  barn-yard  manure  a  special  if  not  a  con- 
trolling importance  as  a  valuable  manurial  resource.  The 
barn-yard  manure  ought  to  remain,  in  a  judicious  system  of 
mixed  farming,  not  only  the  main  reliance  of  the  farmer  for 
plant  food,  but  also  the  cheapest  manure  at  his  disposal. 
The  objections  raised  at  times  against  a  liberal  use  of  barn- 
yard manure  ought  not  to  rest  on  its  higher  cost  of  produc- 
tion, when  compared  with  other  manurial  substances  in  oar 
market.  The  name,  *'  barn-yard  manure,**  is,  however,  too 
frequently  used  without  any  particular  discrimination  with 
reference  to  all  kinds  of  manurial  refuse  obtained  in  con- 
nection with  stock  feeding  and  stock  raising,  which  are 
frequently  of  widely  differing  composition.  To  approximate 
even  fairly  the  comparative  value  of  two  samples  obtained 
on  different  farms  remains  a  hopeless  task  as  long  as  a  more 
definite  information  regarding  the  following  points  is  want- 
ing:— 

(1.)  The  character  of  the  fodder  consumed. 

(2.)  The  kind,  the  age  and  the  function  of  tiie  animal 
which  served  for  its  production. 

(3.)  The  nature  and  the  quantity  of  the  material  which 
served  for  the  absorption  of  the  animal  excretions. 
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(4.)  The  care  bestowed  upon  collecting  and  preserving 
the  entire  liquid  and  solid  excretions. 

Assuming,  for  our  present  purpose,  in  both  instances, 
identical  conditions,  as  far  as  the  kind  of  animal,  the  mode 
of  collecting  and  the  care  of  keeping  the  manure  are  con- 
cerned, it  will  be  apparent  that  the  relative  values  of  the 
two  kinds  of  barn-yard  manure  stand  essentially  in  a  direct 
relation  to  the  amount  of  nitrogen,  potash,  phosphoric  acid, 
etc.,  which  was  contained  in  the  feed  consumed. 

The  loss  of  fertilizing  constituents  contained  in  the  fodder 
of  milch  cows,  in  consequence  of  the  production  of  milk, 
varies  quite  naturally  more  or  less  in  case  of  different  cows, 
as  well  as  of  one  and  the  same  animal  at  its  different  stages  . 
of  milk  production.  Whether  the  whole  milk  or  only  the 
cream  is  sold  off  from  the  farm  deserves  here  not  less 
serious  consideration. 

We  have  adopted  thus  far  in  our  calculation  a  loss  of 
twenty  per  cent.,  which  may  be  considered  quite  a  liberal 
allowance  in  case  of  a  fair  average  production  of  milk,  and 
where  the  whole  milk  is  sold. 

1886. — From  the  description  of  our  earlier  feeding 
experiments  with  milch  cows  (see  Fourth  Annual  Report, 
page  11),  it  may  be  observed  that  the  relations  of  the  diges- 
tible nitrogenous  and  non-nitrogenous  organic  constituents 
in  the  different  combinations  of  fodder  articles  which  con- 
stituted, during  the  various  feeding  periods,  the  daily  diet 
of  the  cows,  varied  on  that  occasion  from  1 :  6.7  to  1 :  10.17. 
The  closer  relation  was  obtained  by  feeding,  on  an  average, 
daily, — 


3}  lbs.  of  wheat  bran, 

16  lbs.  of  hay,  ^  Nutritive  ratio,  1 :  6.7. 

40  lbs.  of  Lane^s  sugar  beet. 


.1 


and  the  wider  ratio  by  feeding  daily,  on  an  avemge,  ■ 


J 


3}  lbs.  of  corn  meal, 

6   lbs.  of  hay,  }-  Nutritive  ratio,  1 :  10.17. 

41}  lbs.  of  com  ensilage. 


1887.  —  As  most  well-conducted  experiments  with  dairy 
cows  endorse  the  use  of  a  diet  which  has  a  closer  relation 
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between  its  digestible  organic  nitrogenous  and  non-nitro- 
genous constituents  than  either  one  of  the  above-stated  two 
fodder  rations  used  by  us,  it  was  decided  to  try  fodder 
combinations  which,  in  consequence  of  the  addition  of  some 
concentrated  commercial  fodder  article,  would  contain  a 
larger  amount  of  digestible  nitrogenous  substances.  The 
gluten  meal  was  selected  for  that  purpose.  The  same  coarse 
fodder  articles  —  English  hay,  com  ensilage,  com  stover 
and  roots  (carrots)  —  were  used  in  most  cases  in  different 
quantities  and  combinations  with  equal  weights  of  com  meal, 
wheat  bran  and  gluten  meal.  The  I'elations  between  the  two 
above-stated  important  groups  of  fodder  constituents  varied 
in  the  different  diets  used  from  1 :  5  9  to  1 :  7.9.  The  closer 
relation  was  obtained  by  feeding  daily,  on  an  average,  — 

8}  lbs.  of  com  meal, 

3 1  lbs.  of  wheat  bran, 

3^  lbs.  of  gluten  meal,  \  Nutritive  ratio,  1 : 5.9. 
10   lbs.  of  hay, 
35   lbs.  of  carrots, 

and  the  wider  mtio  by  feeding,  on  an  average,  — 


^1 


3^  lbs.  of  com  meal, 

3  J  lbs.  of  wheat  bran,  ^  Nutritive  ratio,  1 : 7.9. 
25    lbs.  of  hay. 


The  entire  feeding  experiment  (I)  was  subdivided  into 
eight  distinctly  different  feeding  periods ;  the  same  number 
as  on  the  preceding  occasion,  for  the  same  length  of  time  — 
seven  months. 

The  dry  corn  fodder,  the  ensilage  and  the  roots  were  cut 
before  being  offered  as  feed. 

The  yield  of  milk  decreased,  although  at  a  different  rate, 
in  the  case  of  different  animals  as  time  advanced.  The 
shrinkage  in  the-  daily  yield  of  milk  amounted,  at  the  end 
of  the  experiment,  to  from  3.2  quarts  to  4.9  quarts  in  case 
of  different  cows.  The  gradual  decline  in  the  entire  milk 
record  of  every  cow  is  only  once  broken,  namely,  during 
the  sixth  feeding  period,  February  7  to  February  21,  when 
the  yield  of  milk  shows  an  increase  of  from  .7  to  1.9  quarts 
per  day,  as  compared  with  that  of  the  preceding  period. 
This  change  for  the  better  was  noticed  when  ten  pounds  of 
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hay  and  thirty-four  pounds  of  carrots  were  used,  under 
otherwise  corresponding  circumstances,  as  a  substitute  for 
five  pounds  of  hay  and  twenty-nine  pounds  of  com  ensilage. 
The  amount  of  dry  vegetable  matter  contained  in  the  hay 
fed  with  roots  and  in  the  hay  fed  with  com  ensilage  was 
practically  the  same  in  both  instances.  The  feed  of  the 
sixth  feeding  period,  containing  carrots  as  an  ingredient,,  is 
thus  the  most  nutritive  and  also  the  most  expensive. 

The  results  of  the  experiment  led  us  to  the  following 
conclusions :  — 

The  nutritive  value  of  our  dry  com  fodder  (stover)  com- 
pares well  with  that  of  an  average  quality  of  English  hay ; 
the  same  may  be  said  of  good  com  ensilage  in  place  of  from 
one-half  to  two-thirds  of  the  customary  amount  of  hay. 

The  nutritive  value  of  our  dry  corn  fodder  (stover)  and 
of  a  good  com  ensilage,  taking  into  consideration  pound  for 
pound  of  the  dry  vegetable  matter  they  contain,  has  proved 
in  our  case  fully  equal,  if  not  superior,  to  that  of  the  average 
English  hay. 

The  nutritive  feeding  value  of  carrots,  taking  into  con- 
sideration pound  for  pound  of  the  dry  vegetable  matter  they 
contain,  exceeds  that  of  the  com  ensilage  as  an  ingredient 
of  the  daily  diet,  in  place  of  a  part  (one-half)  of  the  hay 
fed.  The  conclusions  thus  far  stated  are  in  full  agreement 
with  those  pointed  out  in  our  earlier  experiments     • 

The  influence  of  the  various  diets  used  on  the  quality  of 
the  milk  seems  to  depend  in  a  controlling  degree  on  the  con- 
stitutional characteristics  of  the  animal  on  trial.  The  effect 
is  not  unfrequently  in  our  case  the  reverse  in  different 
animals  depending  on  the  same  diet. 

The  total  cost  of  the  feed  for  the  production  of  milk  is 
lowest  whenever  corn  fodder  or  com  ensilage  have  replaced, 
in  the  whole  or  in  part,  English  hay,  under  otherwise  corre- 
sponding circumstances. 

The  net  cost  of  feed  consumed  for  the  production  of  one 
quart  of  milk  during  the  various  feeding  periods,  varies  as 
widely  as  from  .34  cents  to  1.6  cents  in  case  of  the  same 
cow.  The  net  cost  of  the  feed  is  obtained  by  deducting 
eighty  per  cent,  of  the  value  of  the  fertilizing  constituents 
it  contains. 
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The  manurial  value  of  the  feed  consumed  during  the  entire 
feeding  experiment,  deducting  twenty  per  cent,  for  the 
amount  of  fertilizing  constituents  lost  in  the  production  of 
milk,  is,  at  the  current  market  rates,  in  every  instance,  more 
than  equal  to  one-third  of  the  original  cost  of  the  feed. 

To  avoid  misconstruction  regarding  the  statement  of  net 
cost  of  Inilk  used  in  our  description,  I  state  once  more  that 
it  does  not  include  expenses  of  labor,  housing,  interest  on 
investment,  etc  ,  but  means  merely  net  cost  of  feed  after 
deducting  eighty  per  cent,  of  its  manurial  value.  (For 
details,  see  Fifth  Annual  Report,  pages  11-34.) 

1888.  —  To  verify  as  far  as  practicable  the  above-stated 
conclusions,  a  new  series  of  observations  was  decided  upon. 
The  course  adopted  was  essentially  the  same  as  in  the  pre- 
ceding year.  English  hay,  fodder  corn,  com  ensilage  and 
corn  stover  served  as  coarse  fodder  articles ;  and  com  meal, 
com  and  cob  meal,  wheat  bran  and  gluten  meal  as  the  sup- 
plementary feed  stuffs  to  secure  the  desired  relative  propor- 
tion of  digestible  nitrogenous  and  non-nitrogenous  substances 
in  the  daily  fod3er  rations.  The  repetition  of  a  comparative 
test  between  roots  and  corn  ensilage  was  left  over  for  another 
season,  when  a  larger  supply  of  sugar  beets  and  carrots 
would  render  the  trial  more  decisive.  The  fodder  corn, 
corn  ensilage  and  corn  stover  were  cut  to  an  even  length 
(1^-2  inches)  before  fed.  The  daily  average  amount  of 
fodder  corn  left  behind  unconsumed  was  5.55  pounds  and 
that  of  corn  stover  and  ensilage,  3  pounds. 

Six  cows,  grades,  served  in  the  experiment,  which  was 
subdivided  into  seven  feeding  periods,  extending  over  a 
period  of  four  and  one-half  months.  The  same  quantity  of 
corn  and  cob  meal,  wheat  bran  and  gluten  meal  (three  and 
one-quarter  pounds  each)  was  fed  daily  from  the  beginning 
to  the  close  of  the  trial.  Corn  ensilage  was  fed  in  different 
proportions  with  one-half  or  one-fourth  of  English  hay. 
Fodder  corn  and  corn  stover  were  fed  most  of  the  time  by 
themselves. 

The  nutritive  value  of  the  different  diets  used  has  been 
quite  close,  varying  from  1:55  to  1:6.1.  The  adopted 
rates  of  digestibility  of  the  fodder  ingredients  are  tiiose 
which  have  been  published  of  late  by  E.  Wolff.     They  are 
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in  most  instances  the  average  values  of  a  series  of  actual 
tests,  and  are  for  this  reason  applicable  for  mere  economical 
questions.  As  soon  as  our  home  observations  shall  have 
famished  sufficient  material  to  enable  us  to  establish  reliable 
average  values,  they  will  be  substituted. 

LoccU  Market  Value  of  Feed  used  in  our  Calculations. 


Cora  meal, . 

.  $23  00 

English  bay, 

.  $15  00 

Cora  and  cob  meal,    . 

.    20  70 

Fodder  cora, 

.'       .     .6  00 

Wheat  bran. 

.    23  00 

Corn  ensilage,    . 

.      2  76 

Glaten  meal, 

.    27  00 

Com  stover, 

.      6  00 

An  examination  of  the  subsequent  tabular  statement  of 
the  details  of  the  late  experiment  cannot  fail  to  show  that 
the  conclusions  drawn  from  our  preceding  observation  in 
this  direction  are  in  the  main  fully  sustained. 

The  high  nutritive  value  of  fodder  corn,  good  corn  ensi- 
lage and  com  stover,  as  compared  with  that  of  English  hay, 
counting  in  all  instances  pound  for  pound  of  dry  vegetable 
matter,  is  fully  confirmed.  The  general  condition  of  the 
animals  on  trial,  as  well  as  the  quality  of  the  milk,  point 
in  that  direction. 

The  daily  yield  of  milk  decreased  gradually,  apparently 
at  a  normal  rate,  during  the  progress  of  the  experiment. 
The  shrinkaore  in  the  yield  of  milk  amounted,  at  the  close  of 
the  trial,  in  the  case  of  different  cows  of  different  milking 
periods,  to  from  1.6  to  4  quarts  per  day.  The  weight  of  the 
cows  had  decreased  in  three  eases,  and  had  increased  in 
three. 

The  first  cost  of  feed  for  the  production  of  one  quart  of 
milk  in  case  of  the  same  cow,  is,  as  a  rule,  from  one-half  to 
one  cent  less  per  quart  wherever  fodder  corn,  corn  ensilage 
or  com  stover  have  replaced  in  part  or  in  whole  the  English 
hay.  The  first  cost  of  feed  for  the  production  of  one  quart 
of  milk  differs,  for  obvious  reasons,  quite  seriously  in  case 
of  the  same  diet  as  far  as  different  animals  are  concerned. 
This  difference  stands  in  a  direct  relation  to  the  daily  yield 
of  milk ;  the  less  the  latter,  the  higher  the  cost  of  the  feed. 
A  few  results  taken  from  our  subsequent  records  may  con- 
vey some  more  definite  idea  regarding  this  important  cir- 
cumstance. 
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Fodder  radons :  Fodder  com, 18-19   lbs. 

Com  aod  cob  meal, 8}  lbs. 

Wheat  bran, 8Jlb8. 

Gluten  meal, 8}  lbs. 


DaIU  Tleld  of 


First  oott  of  Itod. 


teoitorfttl. 


Daisy, 
Melia, 
Era,   . 


17.5  qts. 

12.7    - 

6.1    " 


1.01  cts.  per  qt       .50  ots.  per  qt 


1.28 
2.64 


.66 
1.39 


Fodder  rations :  English  hay, 20  lbs. 

Com  and  cob  meal, 3}  lbs. 

Wheat  bran, 3}  lbs. 

Gluten  meal,     : 3|lbs. 


• 

DidU  Yield  or 
MOk. 

FInt  oott  of  toed. 

NeteortoflM. 

Daisy,        .       .       . 

Melia, 

Eya,   .... 

13.5  qts. 

10.9    " 

5.6    " 

1.97  Ots  perqt. 
2.44    " 
4.74    *• 

1.28  Cts.  perqt 
1.59    •*       " 
8.09    - 

The  net  cost  of  feed  is  obtained  by  deducting  eighty  per 
cent,  of  the  commercial  value  of  the  fertilizing  constitaents 
it  contains  from  its  first  cost.  The  manurial  value  of 
the  feed  consumed  during  the  feeding  experiments ,  after 
deducting  twenty  per  cent,  for  the  amount  of  fertilizing 
constituents  lost  in  the  production  of  milk,  is  at  current 
market  prices  in  every  instance  more  than  one-third  of  the 
original  cost  of  the  feed. 

For  further  details,  consult  the  following  record:  — 


Digitized  by 


Google 


1889.] 


PUBLIC  DOCUMENT  — No.  33. 


23 


t 


o  .. 
w  :r 


t 


I 


"POUMl 


•op»H  tAnwaH 


-9«a  Xjpjo  tpanoj 


'/vpJOd  |MODp 

•Aid  TO™  ioivnnii 


'(tpoBod  hi) 


XDvpoqioipMiivi 
-t9A  Xip  JO  lanoiBY 


*J»AO|glU0O 


OHO 


•woajappoj 


•X»H 


nwH  iwiniO 


•nwamqM 


qoo  povojoo 


'l9»K^uoo 


§ 


1-4  o>  O)  <q  lO  iq  o> 
CO  »c  CO  kO  wd  »c  i6 


CO  »-^  1-I  o>  O  Oi  ^ 

©i  o4  o4  f-i  ©4  »-4  o« 


00  00  p  CO  CO  tH  CO 
09^1-4  1-4000 


^T  ^^  O*  '^  ^  0>  ^ 


00 

I  I  I  I  I  s  I 


1-100 

to  to 

I   I   I  ^^  I  I 

94  oS 


I   I  A  I   I   I   I 


S8  .88  .8 

<91 


opo  '  o»o  '  o 


lO  O  kO  >o  to  ^  Wd 

00  OO  OO  OO  OO  00  oo 


00  00  00  OO  OO  CO  00 


*o  *o  ^  ^  *o  »o 

9^919)910^04 

00  00  OO  OO  OO  OO 


94 


I  I  I  I  I  I 


5S5S22a 


am^^ 

1-4  Oi  0>  CO  ^  94  0> 

CO  Kd  kO  O  •O  lO  >o 

94  00  It  CO  1-1  00  0^ 
1-"  O  Oi  00  00  to  i^ 

91  94  i-«  r-l  r-l  1-1  94 

O  l^  CO  f-»  Ci  94  »0 

94  94i-«  9IOOO 
rH  1-4  f-^  f-^  rH  tH  tH 

t^  CO  CO  00  00  OO  CO 
-^  ^  Oi  Tji  !>•  CO  -^ 

»OCOi-4  94  0>l^«0 
94  94  94  94  f-»  1-i  94 

.  .   .'.  .^. 

1      1      1      1      1   ^     1 

.   .  .^=^.   . 

'  '  'sg  '  ' 

iH 
1      1   »^     .      .      •      . 

'  'S'  '   '  ' 

ss  ss  s 

2g  'S-^  '8 

SSS^S^S 

00  OO  OO  CO  OO  CO  00 

8SSSc5SS 

00  00  OO  00  00  CO  CO 

88SSg5^ 

'  00  OO  OO  00  00  CO 

8 

o6   1    1    1    1    1    1 

s^^ss-^'^s 

•  'S-1  — 

•  a^©^  G-O4* 

a^a22S5 

«>S2-^gS^ 

ifl^ 

iillilr 

Digitized  by 


Laoogle 


24   AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


1 1 


I 

Q 

O 
O 


qo«94u|jnpi«u]|u« 

JO     ma\9M,    OSVJ^AV 

CO  »0  ^  CO  CO  »o  Oi 

o>  as  ir^  t>.  CO  (M  CO 

O  Oi  Ci  Oi  05  05  Oi 

•on»H  »AniJinK 

1-J  Oi  O  CO  o  »o  c> 
CO  »0  CO  «o  o  o  o 

JO  )j«nb  J4d   jd) 
-}«ia  Xjp  JO  spunoj 

rH  1-^  1-3  1-H  ^  rH  Oi 

•Xnp  Jtdd  paonp   " 
-oad  mini  JO  fluvnb 

CO  -h  c^  5^ ,.;,-;  o 

•(■punod  u|) 
pamnsuuo   J»ppoj 

-iioojau»ni9iqil9 
-SdA  /jp  JO  lunomv 

Oi  CO  "^^  O  t>.  to  CO 

Oi  "^t  QC  'O  CO  t>-  TJJ 

04  (N  (N  (N  C^  11  C^ 

i 

A 
K 

s 
i 

s 

CO 
K 
O 

0 

s 

■S9A019  UiOO 

s. 

r-t 

UJOi) 

21.78 
32.05 

•luoo  J»ppoj 

18.93 

18.33 
20.00 

10.00 
5.00 

20.00 

niaK  nainio 

CO  CO  CO  OO  CO  CO  CO 

• 

■awg  )«oiU<L 

to  »o  »c  »o  »o  »o  »c 

C^  (N  (N  <N  (N  (N  C^ 

CO  CO  OO  OO  CO  CO  CO 

qOO  pun  ujoo 

S(N  C^  G^  (N  W 

*   CO  OO  CO  CO  CO  00 

ITOK  luoo 

s 

1 

g 

O 

1888. 

Jan.        8  to  Jan.      16, 
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Feb.      13  to  Feb.      26,       . 
March     1  to  March  13, 
March  20  to  April      4, 
April     20  to  April     30, 
May        9  to  May      15, 

00 
00 

I 


I 


>0 

CO 

Q 


t-<  1-^  o  o  •-<  «^ 

OiOooaot*o> 

iOO  »o»o»o  »o 

S§5lSg§ 

1-^  1-^  t-<  f-^  tH  fH 

(MUOOCOCOO 

C)  t»  t»  -^CO  CO 

t-<  1-1  1-^  1-^  1— •  rH 

^5§S§^ 

o  r^  »o  CO  -^  CO 

<N(MCSCSO^<N 

CI 
1      1      1      .   <=^     . 

1    1    1    1  o  • 

co-o 

'   'JS!*'   ' 

.  ?  ■   «   .   1 

1^1... 

8 ,88  .8 

s  's-*  'a 

C^  CM  CM  OS  CN  <N 

CO  CO  CO  CO  CO  CO 

•O  »C  'O  O  »C  wO 
<M  <M  <N  (M  (N  C^ 

CO  CO  CO  CO  CO  CO 

sgssss 

CO  CO  CO  CO  CO  oo 

1   1   1   1   1   1 

cococotjTq  »o 

<M^        OOtH 

BSBsas 

ss-ss^ 

Jan. 

Feb. 

March 

March 

April 

May 

Digitized  by 


Liioogle 


26       AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 


o 
o 

I 


TWjjadjqjiinwjoib 
euo  JO  uoiianpojd  joj 

PMJ   JO  )flO0    BXttJdAV 

1-f  CO  •-•  t>.  CO  OS  rH 

g  c4c4-Hi-Jf-<t-5c^ 

*po|J9d  8a|jnp  psmnt 
-ucopwjioitoowox 

"^  -^  CO  r>»  «o  »o  « 

CO  O  CO  00  G^  «o  05 
<N  "^  O*  C^  CO  i-H  t-i 

•pofjad  8u;jnp 
pamnffooQ    j»ao)h 
luoo  ;o  junota*  |«)ox 

Lbs. 
143.22 

•pouddSai 
-jnp  paamauoo  a8«n* 
-aa  JO  laootav  i»iox 

Lbs. 

282.23 
588.48 

*po(jad  iTaiJnp 
-poj  JO  lunomv  i«|ox 

•pon 
-9d  Bnimp  pemntaoa 
XwH  JO  lanocu*  vnoj. 

Lbi. 

170.01 
340.00 

130.00 
80.00 

140  00 

•poiJ9d8n| 
-jnp  pdconsaoo  (iraff 
a9|a[oiO)UDoin«  i»|ox 

*poiJdd  ta| 
-jnp  pomnsaoa  avi^ 
mqiiiio  lanomv  i«)ox 

Lbi. 

29.25 
55.25 
45.50 
42.25 
52.00 
35.75 
22.75 

'pofjad  Sufjnp  pamiit 
-aoo  i«aK  QOO   pmi 
OJOO  JO  »unoai»  wox 

Lbs. 

55.25 
45.50 
42.25 
52.00 
35.75 
22.75 

*poiJ»<I  Dai 
-mp  psmntooa  itok 
UJ03  io  lunomv  i»jox 

Lbs. 

29.25 

•ppuad  JOijniH 

JO  PI»I^  iCn»p  9SU9AY 

00  CO  o  <o  <o  i-«  «o 

■8  ssdd^ss 

inw  JO  iwawnb  wox 

0«  rH  p -^  «0  i-|  ©« 

•  t^  a^ -^  G^  ai  r-i '^ 

§  0>0»0  00-Ht^ 
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SmoiABT  or  Nbi  Cost  o»  Feed  fob  Each  Cow  DutuNo  Sdoceedino 

Periods 


PBBIODS. 

1 

pi 

«83 

anurial  Value  of 
the  Feed  after  de- 
ducUnff  the  20  per 
cent,  taken  by  the 
Milk. 

et  Coat  of  Feed  tor 
the  Prodoction  of 
MUk    during  the 
Period. 

Iff 

>iirht  of  Animal  at 
doae  of  Period. 

H 

Z 

* 

Jr. 

S 

Centa. 

Lba. 

1.  May,       .        . 

$2  34 

f  1  03 

to  82 

f  1  52 

1.56 

860 

Minnie,  . 

2  84 

1  03 

82 

1  52 

1.41 

985 

Melia,     . 

2  80 

1  02 

82 

1  48 

1.22 

985 

Eva, 

2  84 

1  03 

82 

1  52 

2.41 

985 

Lizzie,    . 

2  80 

1  02 

82 

1  48 

1.75 

1,026 

2.  May,       . 

4  61 

1  98 

1  58 

2  93 

1.40 

880 

Minnie,  . 

4  51 

1  98 

1  58 

2  93 

1.36 

1,006 

Melia,     . 

4  51 

1  98 

1  58 

2  93 

1.19 

1,006 

Eva,        .        . 

4  51 

1  98 

1  58 

2  93 

2.39 

1,030 

Lizzie, 

4  51 

1  98 

1  58 

2  93 

1.63 

1,060 

Daisy,     . 

4  51 

1  98 

1  58 

2  93 

.90 

1,146 

8.   May,       .        . 

2  33 

1  42 

1  14 

1  19 

.77 

820 

Minnie,  . 

2  23 

1  33 

1  06 

1  17 

.74 

966 

Melia, 

2  27 

1  37 

1  10 

1  17 

.66 

966 

Eva, 

2  25 

1  34 

1  07 

1  18 

1.39 

1,010 

Lizzie,    . 

2  32 

1  41 

1  13 

1  19 

1.04 

1,060 

Daisy,     . 

2  49 

1  57 

1  26 

1  23 

.50 

1,106 

4.   May,       .        . 

2  87 

1  29 

1  03 

1  84 

1.13 

840 

Minnie,  . 

2  87 

1  29 

1  03 

1  84 

1.17 

950 

Melia, 

2  87 

1  29 

1  03 

1  84 

1.13 

976 

Lizzie,    . 

2  81 

1  27 

1  02 

1  79 

1.50 

1,050 

Daisy,     . 

3  10 

1  41 

1  13 

1  97 

.89 

1,060 

6.   May,       .        . 

3  26 

1  50 

1  20 

2  06 

1.21 

826 

Minnie,  . 

3  10 

1  42 

1  14 

1  96 

1.12 

942 

Melia,     . 

3  16 

1  45 

1  16 

2  00 

1.06 

897 

Eva, 

3  15 

1  45 

1  16 

1  99 

2.26 

1,000 

Lizzie,    . 

3  03 

1  39 

1  11 

1  92 

1.40 

1,046 

Daisy,     .        . 

3  50 

1  62 

1  30 

2  20 

.96 

1,091 

6.   May,       . 

1  65 

93 

74 

91 

.82 

804 

Minnie,  . 

1  57 

92 

74 

83 

.74 

922 

Melia,     . 

1  74 

1  00 

80 

94 

.76 

936 

Eva, 

1  62 

96 

77 

85 

1.35 

1,163 

Lizzie,    . 

1  61 

88 

70 

91 

.95 

1,043 

Daisy,     . 

1  69 

95 

76 

93 

.62 

1,046 

7.   May,       .        . 

1  86 

81 

65 

1  21 

1.63 

860 

Minnie,  . 

1  86 

81 

65 

1  21 

1.65 

946 

Melia, 

1  86 

81 

65 

1  21 

1.59 

972 

Eva, 

1  86 

81 

65 

1  21 

3.09 

1,106 

Lizzie,    . 

1  86 

81 

65 

1  21 

2.19 

1,087 

Daisy,     .        . 

1  86 

81 

65 

1  21 

1.28 

1,103 
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Summary. 

May, 

Total  amount  of  milk  produced  daring  the  above  records 

(87  days), 977.6  qts. 

Total  cost  of  feed  per  quart  of  milk  produced,    .  1.98  cts. 

Manurial  valae  left  behind  per  quart  of  milk  produced,     .  .78  cts. 

Net  cost  per  quart  of  milk  produced, 1.20  cts. 

Minnie. 

Total  amount  of  milk  produced  during  the  above  records 

<87  days), 999.5  qts. 

Total  cost  of  feed  per  quart  of  milk  produced,    .        .  1.86  cts. 

Manurial  value  left  behind  per  quart  of  milk  produced,     .  .70  cts. 

Net  cost  per  quart  of  milk  produced, 1.15  cts. 

Melia. 

Total  amount  of  milk  produced  during  the  above  records 

(87  days), 1,098.3  qts. 

Total  cost  of  feed  per  quart  of  milk  produced,    .  1.70  cts. 

Manurial  value  left  behind  per  quart  of  milk  produced,     .  .65  ds. 

Net  cost  per  quart  of  milk  produced, 1.05  cti. 

Eva. 

Total  amount  of  milk  produced  during  the  above  records 

(74  days), 460.4  qts. 

Total  cost  of  feed  per  quart  of  milk  produced,    .        .        .  3.42  cts. 

Manurial  value  left  behind  per  quart  of  milk  produced,     .  1.81  cts. 

Net  cost  per  quart  of  milk  produced,  .        .        .        .        .  2.11  cts. 

Lizzie, 

Total  amount  of  milk  produced  during  the  above  records 

(87  days), 787.8  qts. 

Total  cost  of  feed  per  quart  of  milk  produced,    .        .        .  2.34  ds. 

Manurial  value  left  behind  per  quart  of  milk  produced,     .  .90  cts. 

Net  cost  per  quart  of  milk  produced, 1.44  cts. 

Daisy. 

Total  amount  of  milk  produced  during  the  above  reoords 

(78  days) 1,265.8  qts. 

Total  cost  of  feed  per  quart  of  milk  produced,    .        .        ,  1.36  cts. 

Manurial  value  left  behind  per  quart  of  milk  produced,     .  .53  cts. 

Net  cost  per  quart  of  milk  produced, .83  ds. 
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Mandbial  Valux  of  Feed. 
May. 


%t 

1!^ 
Ill 

553 

^i^l 

r-i 

^H 

<( 

FEEDIKO  PEBIODS. 

1     - 

anarlal  Valae 
the  Feed  after 
darting  the  20 
cent.  Ukeo  by 
Milk. 

III 

III 

it 

H 

> 

S 

»5-^ 

^ 

^ 

1S8S. 

Cents. 

Lbs. 

JaD.    8  to  Jan.  16, 

f  2  34 

f  1  03 

$0  82 

f  1  52 

1.56 

860 

Jan.  21  to  Feb.    6, 

4  61 

1  98 

1  68 

2  93 

1.40 

880 

Feb.  13  to  Feb.  26, 

2  33 

1  42 

1  14 

1  19 

.77 

820 

Mar.    1  to  Mar.  13, 

2  87 

1  29 

1  03 

1  84 

1.13 

840 

Mar.  20  to  Apr.    4, 

3  26 

1  50 

1  20 

2  06 

1.21 

825 

Apr.  20  to  Apr.  30, 
May    9  to  May  16, 

1  65 

93 

74 

91 

.82 

804 

1  86 

81 

65 

1  21 

1.63 

860 

Total,  . 

f  18  82 

f  8  96 

f7  16 

$1166 

- 

- 

Minnie, 


1888. 

Jan.    8  to  Jan.  16, 

$2  34 

f  1  03 

f  0  82 

f  1  52 

1.41 

•    985 

Jan.  21  to  Feb.    6, 

4  51 

1  98 

1  58 

2  93 

1.36 

1,005 

Feb.  13  to  Feb.  26, 

2  23 

1  33 

1  06 

1  17 

.74 

965 

Mar.    1  to  Mar.  13, 

2  87 

1  29 

1  03 

1  84 

1.17 

950 

Mar.  20  to  Apr.    4, 

3  10 

1  42 

1  14 

1  96 

1.12 

942 

Apr.  20  to  Apr.  30, 
May    9  to  May  16, 

1  57 

92 

74 

83 

.74 

922 

1  86 

81 

65 

1  21 

1.65 

946 

Total,  .        .        . 

f  18  48 

f  8  78 

f  7  02 

fll  46 

- 

Melia, 


1888. 

Jan.    8  to  Jan.  16, 

f  2  30 

f  1  02 

fO  82 

f  1  48 

1.22 

985 

Jan.  21  to  Feb.    6, 

4  51 

1  98 

1  58 

2  93 

1.19 

1,005 

Feb.  13  to  Feb.  26, 

2  27 

1  37 

1  10 

1  17 

.66 

965 

Mar.    1  to  Mar.  13, 

2  87 

1  29 

1  03 

1  84 

1.13 

975 

Mar.  20  to  Apr.    4, 

3  16 

1  45 

1  16 

2  00 

1.06 

897 

Anr.  20  to  Apr.  30, 
May    9  to  May  15, 

1  74 

1  00 

80 

94 

.76 

935 

1  86 

81 

65 

1  21 

1.59 

972 

Total,  . 

fl8  71 

18  92 

f7  14 

tU  57 

- 

- 
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Manurial  Value  of  Feed — Concluded. 
Etxi, 


|a 

ill 
263 

HU 

e^i 

^H] 

'  • 

FEEDING  PEBIODS. 

1" 

1 

III 

111 

13 

18S8. 

Centi, 

Lbi. 

Jan.    8  to  Jan.  16, 

f  2  34 

tl  03 

«0  82 

f  1  52 

2.41 

985 

Jan.  21  to  Feb.    6, 

4  51 

1  98 

1  58 

2  93 

2.39 

1,030 

Feb.  13  to  Feb.  26, 

2  25 

1  34 

1  07 

1  18 

1.39 

1,010 

Mar.  20  to  Apr.    4, 

3  15 

1  46 

1  16 

1  99 

2.26 

1,000 

Apr.  20  to  Apr.  30, 
May    9  to  May  15, 

1  62 

96 

77 

85 

1.3o 

1,153 

1  86 

81 

65 

1  21 

3.09 

1,105 

Total,  .        .        . 

f  15  73 

17  67 

#6  05 

19  68 

1 

Lizzie. 


ISSS. 

1 

Jan.    8  to  Jan.  16, 

$2  30 

f  1  02 

«0  82 

f  1  48 

1.75  1 1,025 

Jan.  21  to  Feb.    6, 

4  51 

1  98 

1  58 

2  93 

1.68  1 1,060 

Feb.  13  to  Feb.  26, 

2  32 

1  41 

1  13 

1  19 

1.04 

1,060 

Mar.    1  to  Mar.  13, 

2  81 

1  27 

1  02 

1  79 

1.50 

1,050 

Mar.  20  to  Apr.    4, 

3  03 

1  39 

1  11 

1  92 

1.40 

1,045 

Apr.  20  to  Apr.  30, 
May    9  to  May  15, 

1  61 

88 

70 

91 

.95 

1,043 

1  86 

81 

65 

1  21 

2.19 

1,087 

Total,  . 

f  18  44 

f  8  76 

f7  01 

fll  43 

"    1     " 

Daisy, 


1888. 

Jan.  21  to  Feb.    6, 
Feb.  13  to  Feb.  26, 
Mar.    1  to  Mar.  13, 
Mar.  20  to  Apr.    4, 
Apr.  20  to  Apr.  30^ 
May    9  to  May  15, 

f  4  51 

2  49 

3  10 
3  50 
1  69 
1  86 

tl  98 

1  57 

1  41 

1  62 

95 

81 

f  I  58 

1  26 

1  13 

I  30 

76 

65 

12  93 
1  23 
1  97 
220 
93 
1  21 

0.90 
.50 
.89 
.96 
.62 

1.28 

1,145 
1,105 
1,060 
1,091 
1,046 
1,103 

Total,  . 

117  15 

$8  34 

f  6  68 

tlO  47 

- 

- 
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Valuation  of  Essential  Fertilizing  Constituents  contained  in  the  Various 

Articles  of  Fodder  used.' 
Nitrogen,  16^1  cents  per  pound;  phosphoric  acid,  6  cents  per  pound;  potassium 

oxide,  4|  cents  per  pound. 
[Per  cent.] 


\ 

|l 

c 
t 

1 

i 

1 

a 
O 

fiM 

B3 

1 

1 

Nitrogen, 

1.790 

1.463 

2.780 

6.120 

.996 

1.260 

.289 

1.119 

Phocpborio  add,  . 

.744 

.688 

1.867 

.297 

.201 

.464 

.112 

.864 

Poiualnm  oxide, . 

.4S5 

.648 

1071 

.060 

1.466 

2.086 

.264 

.976 

Vtliutlon  per  2,000  lb*.. 

$7  19 

$0  09 

$12  31 

$17  28 

$4  77 

$6  46 

$181 

$4  96 

ANA.LYSES  OP  Milk. 

[Per  cent.] 

May. 


188S. 

Jan.  17. 

Jan.  81. 

Feb.  24. 

Mar.  9. 

Mar.  29. 

AprQll. 

April  24. 

May  8. 

Solids,      . 
Fat,  .        .        . 
Solids  not  fat, . 

14.04 
4.13 
9.91 

13.64 

3.64 

10.00 

14.30 
3.91 

10.39 

14.18 

3.55 

10.63 

14.05 

3.95 
10.10 

13.76 

2.64 

11.12 

13  91 
4.18 

9.73 

14.36 
4.71 
9.65 

Minnie. 


Solids, 

Fat,  . 

Solids  not  fat. 


13.61 
3.68 
9.93 


13.86 
4.21 
9.65 


14.55 

3.90 

10.65 


13.76 

3.65 

10.11 


13.36 
3.54 
9.82 


13.84 

3.43 

10.41 


13.28 
4.33 
8.95 


13.90 
4.62 
9.28 


Melia. 


Solids, 

Fat,  . 

Solids  not  fat, . 


12.79 
3.30 
9.49 


13.19 
3.57 
9.62 


13.26 

3.13 

10.13 


12.43 
2.48 
9.95 


12.15 
3.21 
8.94 


13.26    13.90 

3.19      4.47 

10.07      9.43 


13.12 
8.79 
9.33 


Eva. 


Solids,      . 

Fat,  . 

Solids  not  fat, . 


16.38 

5.45 

10.93 


16.60    15.97 

6.00      5.17 

10.60  1 10.80 


16.04 

4.84 

11.20 


15.79 

5.54 

10.25 


16.44 

4.77 

11.67 


16.28 
6.3e 
9.89 


16.70 

6.46 

10.24 


Lizzie. 


Solids,     . 

Fat, . 

Solids  not  fat, . 


13.39 
3.68 
9.71 


13.77 
4.46 
9.31 


13.20 

3.15 

10.05 


13.27 

3.21 

10.06 


14.02 
4.32 
9.70 


12.89 

2.87 

10.02 


13  35 
4.71 
8.64 


13.76 
4.61 
9.16 


Daisy. 


Solids, 

Fat, 

Solids  not  fat, . 


13.34 
4.23 
9.11 


11.96 
3.09 
8.87 


12.63 
2.73 
9.90 


13.22 
3.55 
9.67 


12.94 
3.54 
9.40 


12.95 
3.18 
9.77 


12.09 
3.86 
8.23 


12.43 
8.78 
8.65 
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CoBM  Meai.  (Ayeragb). 


1 

a  "s 

II 

s^ 

i 

t| 

lit 

2 

Moisture  at  100^  C,    . 

13.08 

261.60 

Dry  matter, . 

86.92 

1,738.40 

_ 

_ 

100.00 

2,000.00 

Analysis  of  dry  matter. 

Crude  ash,  .... 

1.66 

38.20 

— 

- 

O 
O 

"     cellulose,  . 

3.49 

69.80 

23.73 

34 

}^ 

"     fat 

4.97 

99.40 

75.54 

76 

^ 

"     protein  (nitrogenous 

matter), 

10.39 

207.80 

176.63 

85 

Non-nitrogenoufl  extract 

matter,     .... 

79.49 

1,589.80 

1,494.41 

1    94 

100.00 

2,000.00 

1,770.41 

1 

Cork  and  Cob  Mbal  (Ayebagb). 

PvrnoL 

Moisture  at  100°  C, 13,69 

Dry  matter, 86.31 

lOO.OU 
Analysis  of  dry  matter. 

Crude  ash, 168 

"     cellulose, ^"5 

"     fat, 3i7 

*'     protein  (nitrogenous  matter), 9 18 

Non-nitrogenous  extract  matter, 77.77 

100.00 
Nutritive  ratio,  8.8. 
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Wheat  Bran  (Avxibagb). 


J 


a  "s 

il 


II 
III 


lis 


Moisture  at  100**  C, 
Dry  matter, . 


Analysis  of  dry  matter, 
Crade  ash,  .... 

"     celluloee,  . 

**     f  at,    . 

"     protein  rnitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     .... 


11.14 

88.86 


222.80 
1,777.20 


100.00 

6.59 

12.80 

6.00 

17.72 

56.89 


2,000.00 

131.80 
256.00 
120.00 

354.40 

1,137.80 


61.20 
96.00 

311.87 

910.24 


100.00 


2,000.00 


1,369.81 


20 
80 

88 

80 


Gluten  Mbal  (Ayeraob). 


, 

1^ 

Constituents  (in 
lbs.)  in* ton  of 
2,000  lbs. 

Pounds  Digesti- 
ble In  a  ton  of 
2,000  lbs. 

|l5 

a 

Moisture  at  100°  C,    . 
Dry  matter,. 

9.77 
90.23 

195.40 
1,804.60 

31.28 

100.78 
602.31 
985.81 

34 
76 

85 

94 

Analysis  of  dry  matter. 
Crude  ash,  .... 

"     cellulose,  . 

"     fat,    .... 

•*     protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     .... 

100.00 

.93 
4.60 
6.63 

35.43 

52.41 

2,000.00 

18.60 

92.00 

132.60 

708.60 

1,048.20 

rH 

100.00 

2,000.00 

1,719.68 
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Hat. 

[Experiment  StaiioD,  1887.] 


a  ^ 

•  V. 

•  ^ 

i 

Z    o 

If 

5°i 

f 

t| 

1^^ 

"Lli 

SI 

I 

i  1 

sil 

ound 
blel 
2,000 

In 

i 

3 

ft* 

5 

ft. 

ft. 

X 

Moisture  at  100°  C,    . 

10.78 

215.60 

Dry  matter, .... 

89.22 

1,784.40 

_ 

_    J 

100.00 

2,000.00 

Analysis  of  dry  mailer. 

1 

01 

Crude  ash,  .... 

7.11 

142.20 

- 

% 

"     cellulose,  . 

35.65 

711.00 

41288 

58 

"     fat 

2.63 

62.60 

24.20 

46 

" 

"     protein  (nitrogenous 

matter), 

8.76 

176.00 

99.76 

67 

Non-nitrogenous  extract 

matter,     .... 

46.96 

919.20 

679.10 

63 

100.00 

2,000.00 

1,115.43 

^ 

Fodder  Corn  (dry). 
[Experimeot  Station,  1887.] 


i 

5  ^ 

Hi 

Pounds  Digesti- 
ble In  a  ton  of 
2,000  lbs. 

• 

9 

Moisture  at  100°  C,    . 
Dry  matter, .... 

24  87 
7613 

497.40 
1,602.60 

320.60 

39.30 
120.89 
826.78 

72 
75 

73 

67 

Analysis  of  dry  matter. 
Crude  ash,   .... 

"     cellulose,  . 

"     fat,    .... 

"     protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     .... 

100.00 

6.14 

22  26 

262 

8.28 

61.70 

2,000.00 

102.80 

445.20 

62  40 

165.60 

1,234.00 

100.00 

2,000.00 

1,307.67 

' 
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COBN  £l(8II.AOE. 
'[Experiment  Station,  1887.] 


1. 

III 

onnds  Digesti- 
ble In  a  ton  of 
2,000  Uw. 

5*. 

B 

ft* 

o 

c- 

SL 

as 

Moisture  at  100*»  C,    .        . 

77.24 

1,544.80 

_ 

_ 

Dry  matter,. 

22.76 

455.20 

_ 

_ 

100.00 

2,000.00 

Analysis  of  dry  matter. 

Crude  ash,   .... 

4.94 

98.80 

— 

- 

QO 

"     cellulose,  . 

20.66 

413.20 

297.50 

72 

LOO 

"     fat,    . 

3.15 

63.00 

47.25 

75 

^ 

"     protein  (nitrogenous 

matter). 

9.67 

193.40 

141.19 

73 

Non-nitrogenous  extract 

matter,     .... 

61.68 

1,231  60 

825.17 

67 

100.00 

2,000.00 

1,311.11 

^ 

Corn  Stover. 
[Experiment  Station,  1887.] 


• 

onstltuents   (in 
lbs.)  In  a  ton  of 
2,000  lbs. 

Dunds  Digesti- 
ble In  a  ton  of 
2,000  lbs. 

5^- 

m 

1 
% 

5 

a« 

o 

^ 

fi^ 

S5 

Moisture  at  100°  C,    . 

19.07 

381.40 

1 

Dry  matter,. 

80.93 

1,618.60 

„ 

_ 

100.00 

2,000.00 

Analysis  of  dry  matter. 

Crude  ash,  .... 

4  22 

84.40 

- 

- 

CO 

"     cellulose,  . 

20.93 

418.60 

301.39 

72 

■Lo 

"     fat 

2.63 

52.60 

39.4*5 

76 

t-i 

"     protein  (nitrogenous 

matter). 

9.17 

183.40 

133  88 

73 

Non-nitrogenous  extract 

matter,     .... 

63.05 

1,261.00 

844.87 

67 

100.00 

2,000.00 

1,319.59 

J 
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11.  Feeding  Experiments  with  Milch  Ciows:  Greek 
Crops  v.  English  Hay. 

The  preceding  annual  report  contains  a  record  of  feeding 
experiments  with  milch  cows,  in  which  some  noted  green 
crops  were  used  in  place  of  English  hay. 

1887. — A  mixed  crop  of  green  oats  and  vetch,  of 
Southern  cow-pea  and  of  serradella,  served  in  that  con- 
nection. 

Five  cows  were  engaged  in  the  trial.  Two  cows  were  fed 
with  a  daily  fodder  ration  consisting  of  com  meal,  3^  pounds 
(2  quarts)  ;  wheat  bran,  3^  pounds  (4  quarts)  ;  English 
hay,  20  to  25  pounds. 

The  excess  of  hay  left  over  was  weighed  back,  and  sub- 
sequently deducted  from  the  original  quantity.  Three  cows 
received  periodically  the  above-stated  daily  rations  and 
alternately  the  following:  com  meal,  3J  pounds;  wheat 
bran,  3^  pounds ;  English  hay,  5  pounds ;  and  as  much  of 
either  green  vetch  and  oats,  green  Southern  cow-pea  or 
green  serradella,  as  the  individual  animal  would  consume. 
They  consumed  per  day,  on  an  average,  from  64  to  65 
pounds  of  green  vetch  and  oats ;  of  green  Southern  cow- 
peas,  96  to  97  pounds ;  and  in  case  of  green  serradella,  from 
97  to  98  pounds.  The  feeding  of  the  green  crop  commenced 
in  every  instance  with  the  beginning  of  the  blooming  period. 

The  feeding  of  the  different  green  fodders,  in  place  of 
three-fourths  of  the  customary  daily  rations  of  English  hay, 
gave,  on  the  whole,  very  satisfactory  results.  For  detaUs, 
we  have  to  refer  to  the  Fifth  Annual  Report  of  the  Station. 

1888. — The  experiment  has  been  repeated  with  some 
modifications  during  the  past  season.  A  mixed  crop  of 
vetch  and  oats  and  one  of  Southern  cow-pea  were  raised  for 
that  purpose.     (See  record  of  field  C.  in  this  report.) 

The  quantity  of  green  fodder  fed  at  stated  times  is  some- 
what less  in  pounds  than  in  last  year's  trial,  on  account  of 
the  addition  of  gluten  meal  to  our  last  year's  fodder  ration. 

The  daily  green  fodder  ration  consisted  of  com  meal,  3\ 
pounds ;  wheat  bam,  3 J  pounds ;  gluten  meal,  3 J  pounds ; 
English  hay,  5  pounds ;  and  as  much  of  vetch  and  oats  or 
cow-pea  as  the  animal  would  consume,  which  amounted  in 
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the  case  of  green  vetch  and  oats  to  from  54  to  68  pounds,  and 
in  that  of  green  Southern  cow-peas  from  70  to  80  pounds. 

The  nutritive  ratio  of  the  green  fodder  diet  was  a  closer 
one  than  on  former  occasions,  varying  from  1 : 4.5  to  1 :  5.5. 
The  nutritive  effect  was  very  satisfactory,  for  the  animals, 
without  exception,  maintained  their  original  weight;  the 
yield  of  milk  was  in  every  instance  somewhat  raised,  and 
the  quality  of  the  milk  was  equal  to  the  best,  as  far  as  one 
and  the  same  animal  was  concerned. 

Five  cows,  grades,  were  turned  to  account  in  the  trial. 
The  net  cost  of  the  feed  for  the  production  of  one  quart  of 
milk  was  in  most  instances  lower  than  in  case  of  a  whole 
English  hay  ration. 

The  cost  of  green  fodder  is  based  on  that  of  hay,  $15.00 
per  ton,  allowing  two  tons  of  hay,  with  fifteen  per  cent,  of 
moisture,  as  the  average  produce  of  English  hay  per  acre. 

This  mode  of  valuation  has  been  adopted,  as  on  previous 
occasions,  on  account  of  the  entire  absence  of  market  prices, 
as  far  as  green  vetch,  cow-pea  and  serradella  are  concerned. 
These  crops,  as  a  rule,  rank  higher  in  the  scale  of  an 
agricultural  valuation  than  the  meadow  grass. 


VcUtuUion  per  Ton  of  the  Articles  of  Fodder  used. 

Com  meal,.                .        .  f 24  00 

English  hay. 

.  f 16  00 

Ck)m  and  cob  meal,    .        .    20  70 

Vetch  and  oats,  . 

.      2  75 

Wheat  bran,       .                .    22  60 

Cow-pea,     . 

.      3  U 

Gluten  meal,                      .    22  50 

Rowen, 

.    15  00 

The  following  pages  contain  the  details  of  the  experi- 
ment :  — 
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Valuation  of  Essential  Fertilizing  Constituents  contained  in  the  Various 
Articles  of  Fodder  used. 

Nitrogen,  16j  cents  per  poond ;  phosphoric  acid,  6  cents ;  potassiiim  oxide,  4 j  cents. 

[Per  Cent.] 


1 

,1 

1 

1 

i 

1 

II 

> 

1 

i 

1 

MoUture,       .       .       . 

12.78 

13.69 

10.87 

10.69 

10.78 

74.02 

844 

Nitrogen, 

1.636 

1.45 

2.415 

6J0 

1.25 

^7 

UI 

Pboephorio  aelJ,  . 

.746 

.68S 

2.88 

4.41 

.464 

.176 

M 

jm 

Potaaalam  oxide,  . 

.436 

.648 

1.64 

.651 

S.085 

1.476 

.239 

IM 

Valnatlon  per  2,000  lbs.. 

$6  67 

$6  00 

$12  82 

$18  49 

$6  45 

$294 

$3U 

••» 

Makurial  Value  of  Feed. 
Annie, 


*  1 

lit 

of  the 
ucting 
taken 

15 

1 : 

1^ 

• 

FEEDING  PERIODS. 

Valae  of  Fert 
ContUtnenu 
talned  In  the  F 

Ifanarial  raloe 
Feed  after  ded 
the  20  per  cent 
by  the  milk. 

Netcoitof  Feed 
prodacUon  of 
during  period. 

Net  cost  or  Feed 
production  of 
qaart  of  milk. 

e  1 

1888. 

Cenu. 

Lb*. 

July    1  to  July    6, 

f  1  66 

to  76 

to  61 

$0  95 

.95 

770 

July  10  to  July  22, 

2  91 

2  03 

1  62 

1   29 

.61 

768 

July  20  to  Aug.    1, 

1  65 

0  80 

0  64 

1  01 

1.00 

763 

Aug.  11  to  Aug.  25, 

3  91 

2  29 

1  83 

2  08 

.94 

777 

Sept.    7  to  Sept.  14, 

2  10 

1  24 

0  99 

1  11 

.92 

766 

Sept.  19  to  Sept.  25, 

1  69 

0  82 

0  66 

1  03 

1.16 

781 

Total,    . 

113  82 

#7  94 

16  35 

♦7  47 

- 

Daisy. 


1888. 

July    1  to  July    6, 
July  10  to  July  22, 
July  26  to  Aug.     1, 
Aug.  11  to  Aug.  25, 
Sept.    7  to  Sept.  14, 
Sept.  19  to  Sept.  25, 

11  5G 

3  17 

1  83 

4  15 

2  21 
1  89 

.♦0  76 
2  31 

0  88 
2  44 

1  31 
0  91 

to  61 
1  85 

0  70 

1  95 
1  05 
0  73 

10  95 
1  33 

1  13 

2  20 
1  16 
1  16 

1.11 
.71 
1.21 
1.07 
1.05 
1.69 

1,095 
1,125 
1,106 
1,112 
1,090 
1,100 

Total,    .        .        . 

114  81 

(8  61 

$5  89 

$7  92 

- 

- 
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MAiniHiAL  Yalck  of  Feed — Ckmclttded. 
May, 


FEEDING  PERIODS. 

II 

aloe  of  FerUUxInff 
ConatltnenU    con- 
tained In  the  Feed. 

318 

hli 

et  cost  of  Feed  for  the 
prodactton  of  milk 
daring  period. 

etooatof  Feed  for  the 
prodactton  of  one 
qnart  of  mOk. 

it 

H 

> 

S 

^ 

» 

^ 

ISSS. 

Centa. 

Lba. 

July    1  to  July    6, 

|1  56 

10  76 

10  61 

to  95 

1.43 

895 

July  10  to  July  22, 

3  07 

2  20 

1  76 

1  31 

086 

880 

July  26  to  Aug.    1, 

1  82 

0  88 

0  70 

1  12 

1.50 

896 

Aug.  11  to  Aug.  25, 

4  13 

2  43 

1  94 

2  19 

1.23 

916 

Sept    7  to  Sept  14, 

2  20 

1  30 

1  04 

1  16 

1.15 

902 

Sept.  19  to  Sept  25, 

1  81 

0  87 

0  70 

1  11 

1.40 

931 

Total,    . 

$14  59 

?8  44 

tQ  75 

17  84 

- 

- 

Minnie, 


ISSS. 

July    1  to  July    6, 
July  10  to  July  22, 
July  26  to  Aug.    1, 
Aug.  11  to  Aug.  25, 
Sept.    7  to  Sept  14, 
Sept  19  to  Sept  25, 

11  56 
2  93 

1  80 
4  02 

2  20 
1  78 

♦0  76 
2  05 

0  86 
2  36 

1  30 
0  85 

(0  61 
1  64 

0  69 

1  89 
1  04 
0  68 

10  95 
1  29 

1  11 

2  13 
1  16 
1  10 

1.39 
.91 
1.52 
1.35 
1.34 
1.78 

•  1,010 

990 

1,007 

1,022 

992 

1,035 

Total,    . 

$14  29 

18  18 

f  6  55 

17  74 

- 

- 

Melia, 

ISSS. 

July    1  to  July    6, 
July  10  to  July  22, 
July  26  to  Aug.    1, 
Aug.  11  to  Aug.  25, 
Sept    7  to  Sept  14, 
Sept  19  to  Sept  25, 

11  56 

3  11 

1  79 

4  09 

2  15 
1  69 

to  76 
2  24 

0  86 
2  40 

1  27 
0  81 

$0  61 
1  79 

0  69 

1  92 
1  01 
0  65 

f  0  95 
1  32 

1  10 

2  17 
1  14 
1  04 

1.34 
.87 
1.47 
1.27 
1.23 
1.43 

1,019 

1,048 
1,032 
1,045 
1,028 
1,052 

Total,    . 

114  39 

t8  34 

t6  67 

|7  72 

- 

- 
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Analyses  of  Milk. 

[Per  Cent] 

May. 

JoljrS. 

July  17. 

Ja]jr24. 

Aug.7. 

Ang.SL 

Sept.  4.    Sept.  15 

8«ptft 

Water,      . 
SoUdfl,       . 
Fat  (in  solids). 

86.91 

13.09 

2.44 

85.95 

14.05 

2.85 

85.72 

14.28 

4.04 

85.88 

14.12 

4.40 

86.60 

13.40 

4.28 

86.12 

13.88 
3.79 

85.85 

14.15 

4M 

80.95 
14.05 
4i9 

Minnie, 

Water,      . 
Solids,      . 
Fat  (in  solids), 

86.95 

13.05 

2.57 

86.48 

13.52 

3.22 

85.37 

14.63 

4.08 

85.63 

14.37 

4.83 

87.10 

12.90 

4.11 

86.64 

13^6 

8.91 

86.03 

13.97 

4.65 

86.00 
1400 
4.66 

Melia. 

Water,      . 
Solids,      . 
Fat  (in  solids). 

86.90 

1310 

3.73 

86.63 

13.37 

3.42 

86.92 

13.08 

3.61 

86.94 

13.06 

3.65 

87.73 

12.27 

3.42 

86  82 

13.18 

8.37 

87.56 

12.44 

8.04 

85.98 
14.02 

4iO 

Annie. 

Water,      . 
Solids,      . 
Fat  (in  solids). 

88.71 

11.29 

2.08 

88.51 

11.49 

1.72 

88.15 

11.85 

2.99 

87.73 

12.27 

3.60 

88.51 

11.49 

3.25 

88.86 

11.14 

2.30 

87.47 

12J^3 

8.29 

87.23 

12.78 

8.87 

Daisy. 

Water,      . 

Solids, 

Fat  (in  solids). 

86.39 

13.61 

2.66 

- 

86.84 

13.16 

4.08 

87.46 

12.54 

3.50 

87.76 

12.24 

3.54 

87.39 

12.61 

8.46 

87.49 

12.51 

3.46 

85.77 

14.23 

3.98 
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Corn  Miu.l  (Ayssaoe). 


§ 

^  g 

i'. 

«^- 

^ 

o 

a  3 

jil 

III 

!ll 

1 

04 

£ 

a. 

» 

Moisture  at  100*»  C,    . 

12.78 

255.60 

N 

Dry  matter,. 

87.22 

1,744.40 

100.00 

2,000.00 

Analysis  of  dry  maUer. 

Crude  ash,  .... 

1.68 

81.60 

- 

- 

S 

"     cellulose,  . 

1.69 

83.80 

11.49 

34 

Vx 

"     fat,    .... 

3.96 

79.20 

6019 

76 

r-t 

•'     protein  (Ditrogenous 

matter). 

11.15 

223.00 

189.55 

85 

NoD-nitrogenous  extract 

matter,     .... 

81.62 

1,632.40 

1.534.46 

94 

100.00 

2,000.00 

1,795.69 

- 

J 

The  analyses  of  corn  and  cob  meal  and  of  English  hay  are 
the  same  as  used  in  the  preceding  experiment. 


Wheat  Bran  (Average  Analysis). 


(Tonttftaentt  (In 
lbs.)  in  a  ton  of 
2,000  lbs. 

S   a 

oond 
ble  t 
2,000 

1 

ft" 

eu 

£ 

5C 

Moisture  at  100**  C,    . 

10.87 

217.40 

N 

Dry  matter,. 

89.13 

1,782.60 

100.00 

2,000.00 

Analysis  of  dry  matter. 

Crude  ash,  .... 

7.35 

147.00 

- 

- 

§ 

*'     cellulose,  .        .        . 

10.38 

207.60 

41.52 

20 

1    ^ 

*'     fat,    .... 

5.11 

102.20 

81.76 

80 

*'     protein  (nitrogenous 

matter). 

16.96 

339.20 

298.50 

88 

Non-nitrogenous  extract 

matter,     .... 

60.20 

1,2*4.00 

963.20 

80 

100.00 

2,000.00 

1,384.98 

- 

4 
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Gluten  Meal 

(Atxraob). 

i 

s  ^ 

il 

50, 

i 

II 

|il 

lil 

1 

Moisture  at  100*»  C,    . 

10  59 

211.80 

-  \\ 

Dry  matter, . 

89.41 

1,788.20 

1 
1 

100.00 

2,000.00 

Analysis  oj  dry  matter. 

Crude  ash,  .... 

.53 

10.60 

— 

- 

o 

*•     cellulose,  . 

.89 

17.80 

6.05 

34 

•  c« 

"     fat 

5.49 

109.80 

83.45 

76 

^ 

"     protein  (nitrogenous 

matter), 

37.04 

740.80 

629.68 

85 

Non-nitrogenous  extract 

matter,     .... 

56  05 

1,121.00 

1,053.74 

94 

100.00 

2,000.00 

1,772.92 

- 

Vetch  and  Oats. 

[Experiment  Station,  1888.] 


la 

3^ 

Hi 
III 

5*i 

ill 
III 

• 
a 

a. 

U 

s, 

?5 

Moisture  at  100<^  C,    . 

74.02 

1,480.40 

_ 

__            „ 

Dry  matter,. 

25.98 

519.60 

_ 

-    1     - 

100.00 

2,000.00 

-  j    - 

Analysis  of  dry  matter. 

Crude  ash 

7.39 

147.80 

- 

- 

"     cellulose,  . 

35.81 

716.20 

_ 

_ 

»*     fat,    .... 

2.29 

45.80 

- 

-    I     - 

"     protein  (nitrogenous 

matter). 

10.76 

215.20 

- 

-    , 

Kon-nitrogenous  extract 

matter,     .... 

43.75 

875.00 

- 

-    , 

100.00 

2,00000 

'  i 

- 
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Cow-Pea. 
[Experiment  Station,  1888.] 


1. 

III 

ill 

& 

Moisture  at  100°  C,    . 
Dry  matter, .... 

80.45 
19.55 

1,600  00 
391.00 

243.27 
80.92 

21516 

636.69 

47 
69 

60 

69 

\ 

Analysis  of  dry  maUer. 
Crude  ash,  .... 

*'     cellulose,  . 

**     fat,    .... 

"     protein  (nitrogenous 
matter), 
Non-nitrogenouB  extract 

matter,     .... 

100.00 

7.44 

25.88 

2.62 

17.93 

46.13 

2,000.00 

148.80 

617.60 

62.40 

368.60 

922.60 

100.00 

2,000.00 

1,126.94 

- 

J 

ROWEN. 
[Experiment  Station,  1887.] 


Moisture  at  100°  C, 
Dry  matter, . 


Analysis  of  dry  matter. 
Crude  ash,  .        .        .        . 

*'     cellulose,  . 

"     fat,    .        .        .        . 

"     protein  (nitrogenous 
matter), 
Non-nitrogenous  extract 

matter,     .        .        .        . 


I 


8.84 
91.16 


100.00 

10  50 

29.46 

3.05 

13  20 

43.79 


176.80 
1,823.20 


2,000.00 

210.00 

589.20 

61.00 

264.00 

875  80 


II 
lii 


341.74 
28.06 

150.48 

651.75 


100.00     2,000.00 


1,072.03 


§11 


58 
46 

57 

63 
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ExPERmEKT  Station  Farm. 
Milk  atid  Creamery  Record  from  Nov,  1, 1SS7,  to  Oct.  31,  1888. 


QnarUofMilk 

SpAoeaoT 
Cream 

Price  allowed 

Amonot 

produced. 

CromMJIk. 

per  Space. 

Cnmsuarj. 

1887. 

Nov.  I  to  Nov.  30, 

l,692i 

756 

3.75  cents. 

128  35 

Dec.  1  to  Dec.  31, 

1.667 

872 

3.875     ** 

33  79 

1888. 

Jan.      1  to  Jan      31,  . 

1,979J 
2,108} 

1,105 

4.00     - 

44^ 

Feb.      1  to  Feb.     29.  . 

1,067 

4.00     " 

42  68 

March  1  to  March  31,  . 

1,965 

1,013 

3.90     " 

39  50 

April    1  to  April    30.  . 

1,864J 

951 

3-65     " 

34  71 

May     1  to  May     31,  . 

1,798 

941 

3.50     " 

32  94 

June    1  to  June    30,  . 

1,701 

848 

3.25     " 

27  56 

July     1  to  July     81,  . 

l,966i 

920 

3.25     ** 

29  90 

Aug.     1  to  Aug.     31,  . 

1,858 

894 

350     " 

81  29 

Sept.     1  to  Sept.     30,  . 

1,730J 
1,7594 

822 

3.75     " 

30  82 

Oct.      1  to  Oct      81,  . 

897 

3.85     " 

34  53 

Total. 

22,0911 

11,086 

- 

$410  27 

1H87. 

Nov., 
Dec, 

1888. 

Jan.. 

Feb.. 

March, 

April, 

May, 

June, 

July, 

Aug., 

Sept., 

Oct., 


6.62  spaces  of  cream  make  1  ponnd  of  butter,  equal  to  24  80 
cents  per  pound. 

6.69  spaces  of  cream  make  1  pound  of  butter,  equal  to  25.94 
cents  per  pound. 

6.63  spaces  of  cream  make  1  pound  of  butter,  equal  to  25.54 
cents  per  pound. 

6.60  spaces  of  cream  make  1  pound  of  butter,  equal  to  26.40 

cents  per  pound. 
6.60  spaces  of  cream  make  1  pound  of  butter,  equal  to  2574 

cents  per  pound. 
6.G/)  spaces  of  cream  make  1  pound  of  butter,  equal  to  24i7 

cents  per  pound. 
6.46  spaces  of  cream  make  1  pound  of  butter,  equal  to  22.58 

cents  per  pound. 
6.35  spaces  of  cream  make  1  pound  of  butter,  equal  to  20.63 

cents  per  pound. 
6.45  spaces  of  cream  make  1  pound  of  butter,  equal  to  20.96 

cents  per  pound. 
6.34  spaces  of  cream  make  1  pound  of  butter,  equal  to  22.19 

cents  per  pound. 
6.45  spaces  of  cream  make  1  pound  of  butter,  equal  to  24  32 

cents  per  pound. 
6.39  spaces  of  cream  make  1  pound  of  butter,  equal  to  24  61 

cents  per  pound. 
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in.  Feeding  Experiments  with  Pigs  :  Skim  Milk, 
Corn  Meal,  Corn  and  Cob  Meal,  Wheat  Bran  and 
Gluten  Meal. 

Our  annual  report  for  1887  contains  a  description  of  seven 
successive  feeding  experiments  with  growing  pigs,  which 
were  instituted  mainly  for  the  purpose  of  ascertaining  the 
cost  of  the  feed  required  for  the  production  of  a  definite 
weight  of  dressed  pork. 

In  the  first  and  second  cases,  creamery  buttermilk  and 
home-made  skim  milk  with  com  meal  had  furnished  the  sole 
ingredients  of  the  daily  diet  of  the  animals  on  trial ;  whilst, 
during  the  five  succeeding  ones,  wheat  bran  and  gluten  meal 
had  been  added  as  fodder  constituents.  (For  details,  see 
Fifth  Annual  Report,  pages  55  to  83.) 

In  comparing  the  final  results  of  the  different  experiments 
from  a  financial  stand-point,  adopting  in  all  cases,  for  obvi- 
ous reasons,  a  corresponding  local  market  value  of  the 
fodder  articles  used,  it  was  found  that  feeding  skim  milk  or 
preamery  buttermilk  and  com  meal  in  connection  with  wheat 
bran  and  gluten  meal,  as  described  in  the  Fifth  Annual 
Report,  experiments  III.,  IV.,  V.,  VI.,  VII.,  had  lessened 
the  net  cost  of  production  of  dressed  pork. 

This  reduction  appeared,  however,  to  be  due  in  the 
majority  of  experiments  (III.,  IV.,  V.  and  VI.,)  rather  to  a 
hiorher  commercial  value  of  the  manurial  refuse  resultinof, 
than  to  a  higher  nutritive  effect  of  the  stated  change  "in  the 
character  of  the  diet.  The  results  obtained  in  the  seventh 
experiment  alone  furnished  an  exception  to  this  circum- 
stance ;  for,  in  this  case,  the  smallest  quantity  of  the  total 
weight  of  the  dry  feed  consumed  showed  not  only  a  high 
commercial  value  of  the  manurial  refuse  resulting,  but  also 
the  highest  nutritive  effect.  The  subsequent  reprinted  sum- 
mary of  the  seven  experiments  may  serve  as  a  further  illus- 
tration of  the  previous  discussion. 
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Summary  of  Experiments. 

[Based  on  the  same  cost  of  feed  and  manarial  Taloatioa  of  feed  consonied.] 


EXPERIMENTS. 

^1^ 

c|5 

if 

iiiif 

U 

in..  IV.,  V^         .... 
VI., 

vn., 

8.31 
ZM 
ZM 
3.07 

6.51 
6.92 
5.60 
5.15 

2^ 
2.»1 
2.78 
2.52 

3J0 
8.88 

8-74 
SJB 

From  the  above  summary  it  is  apparent  that  the  course  of 
feeding  adopted  in  the  seventh  experiment  has  given  the 
most  satisfactory  pecuniary  results  ;  for  the  net  cost  of  feed 
consumed  amounted  to  3.39  cents  per  pound  of  dressed  pork 
produced,  after  allowing  a  loss  of  thirty  per  cent,  of  the 
manurial  value  of  the  feed,  in  consequence  of  the  growth  of 
the  animal.  As  we  sold  our  dressed  pork  for  from  5\  to  7J 
cents  per  pound,  we  received  from  1.5  to  3.5  cents  for  labor, 
housing,  etc. 

The  statement  that  an  addition  of  gluten  meal  or  of  wheat 
bran  or  of  both,  to  a  diet  which  previously  consisted  only  of 
skim  milk  and  com  meal,  tends  to  increase  the  commercial 
value  of  the  manurial  refuse  resulting,  is  based  on  the  follow- 
ing considerations :  — 

First,  The  principal  fertilizing  elements  contained  in  a 
mixture  of  equal  parts  of  gluten  meal  and  wheat  bran  have 
a  higher  market  value  than  those  contained  in  an  equal  weight 
of  com  meal. 

Second,  It  is  admissible,  for  mere  practical  purposes,  to 
assume  that,  in  raising  one  and  the  same  kind  of  animals  to 
a  corresponding  weight,  a  corresponding  amount  of  nitrogen, 
of  phosphoric  acid,  of  potash,  etc. ,  will  be  retained  and  stored 
up  in  the  growing  animal. 

An  excess,  therefore,  of  any  or  of  all  of  the  three  essential 
fertilizing  constituents  previously  specified,  in  one  diet,  as 
compared  with  that  of  another  one,  counts  in  favor  of  that 


Digitized  by 


Google 


1889.]  PUBLIC  DOCUMENT  — No.  33.  55 

particular  diet,  as  far  as  net  cost  of  feed  is  concerned. 
Although  it  must  be  acknowledged  that,  even  in  one  and  the 
same  feeding  experiment,  most  likely  no  two  animals  would 
show  strictly  corresponding  relations  in  that  direction,  it 
remains  not  less  true  that  it  is  a  most  commendable  practice, 
in  a  general  farm  management,  to  consider  carefully  the. 
relative  value  of  the  fertilizing  constituents  contained  in  the 
various  fodder  articles  which  present  themselves  for  our 
choice  in  the  compounding  of  suitable  fodder  rations.  Our 
allowance  of  a  loss  of  thirty  per  cent,  of  the  essential  fertil- 
izing constituents  contained  in  the  food  consumed,  in  conse- 
quence of  the  development  and  growth  of  the  animal,  is 
purposely  a  liberal  one.  The  adoption  of  this  basis  for  our 
estimate  tends  to  strengthen  our  conclusion  that  the  raising 
of  pigs  for  the  home  market  can  be  made  a  profitable  branch 
of  farm  industry,  even  with  comparatively  limited  resources. 

It  has  been  stated  that,  during  our  III.,  IV.,  V.,  VI.  and 
VII.  experiments,  the  same  fodder  articles,  skim  milk,  corn 
meal,  wheat  bran  and  gluten  meal,  had  been  used  to  com- 
pound the  daily  diet ;  and  that  the  seventh  feeding  experi- 
ment had  yielded  the  highest  profits  on  the  same  basis  of 
selling  price.  As  the  daily  fodder  rations  thus  in  all  of  these 
trials  had  consisted  of  the  same  kind  of  fodder  ingredients, 
and  as  at  all  periods  of  the  experiments  the  call  for  food  had 
been  attended  to  with  care,  it  became  evident  that  the  par- 
ticular mode  of  combining  at  different  times  the  same  fodder 
ingredients  to  make  up  the  daily  diet  had  to  be  considered 
the  principal  cause  of  the  difference  in  our  results. 

To  test  the  correctness  of  this  conclusion  it  was  decided 
to  constitute  a  new  experiment.  The  same  mode  of  com- 
pounding the  daily  fodder  ration  for  different  periods  of 
growth,  which  had  been  adopted  during  the  seventh  experi- 
ment, was  to  be  carried  out  with  a  new  lot  of  pigs.  (See 
experiments  VIH.  and  IX.  further  on.) 

The  following  short  abstract,  taken  from  a  more  detailed 
description  of  the  seventh  feeding  experiment  in  our  last 
annual  report,  cannot  fail  to  assist  in  a  desirable  understand- 
ing of  the  question  involved  :  — 

Seven  animals,  crosses  between  White  Chester  and  Black 
Berkshire,  served  in  this  experiment   (VJl.).     Their  live 
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weights  were  from  twenty-two  to  twenty-six  pounds  in  case 
of  different  animals.  The  same  fodder  articles  were  used  as 
in  the  third,  fourth,  fifth  and  sixth  experiments  ;  they  were, 
however,  fed  in  different  proportions.  The  daily  ration  of 
corn  meal  was  gradually  increased  during  the  progress  of 
the  experiment,  for  the  purpose  of  altering  the  relatire  pro- 
portion between  the  nitrogenous  and  non-nitrogenous  matter 
in  the  feed.  The  relative  proportion  of  one  part  of  digestible 
nitrogenous  matter  to  two  and  nine-tenths  parts  of  digestible 
non-nitrogenous  matter  was  changed  at  stated  periods  until 
it  reached  1 :  4.28  ;  practically,  three  feeding  periods. 


Average  op  Daily  Rations  (Experiment  Vn.). 


8£ 

as 


as 


i! 

I 


_  8 

a  5. 


S 
i 

it 
It 


Jane  28  to  Jaly  11,  . 
July  12  to  July  25,  . 
July  28  to  July  28,  . 
July  29  to  Aug.  8,  . 
Aug.  0  to  Aug.  15,  . 
Aug.  16  to  Aug.  23,  . 
Aug.  24  to  Aug.  29,  . 
Aug.  80  to  Sept.  12,  . 
Sept.  13  to  Sept.  28,  . 
Sept.  27  to  Oct.  11,  . 
Oct.    12  to  Oct.    27.  . 


8.00 
12,00 
12.00 
12.00 
14  67 
17.34 
20  00 
23.34 
29.00 
47.00 
62.66 


134 
2.00 
2.66 
5.33 
8.00 
11.35 
17.00 
12.00 
15.66 


2.66 
4.00 
2.66 
5.33 
8.00 
11.85 
17.00 
12.00 
15.66 


m. 


IV. 


!:«! 


1:1» 


1:U4 


1:4JI 
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SCMHABT  OF  EXPSBIMENT  VII. 


MARK  or  no. 


i 


ti 


ttai 


^ 


N, 
O, 
P. 
Q. 

B, 
8. 
T. 


S02.98 


203^ 
1M.09 

1M.43 


170.0 
170.0 
170.0 
178.0 
178.0 
178.0 
178.0 


00.04 
00.21 
00.S1 
57.71 
68U>4 
68.04 
68.04 


01.00 
01.88 
01.88 
6».08 
69.00 
60.00 
60;00 


1,880.40 


1,220.0 


412.29 


424.28 


108.76 
101.00 
174.00 
104.60 
in.60 
102.60 
178.26 


129  JO 

127  J9 
189.90 

128  J)l 


128.88 
140.86 


6.49 
6.02 
6.27 
4.89 
6.20 
4.80 


1,181.60 


981.74 


ToUU  Cost  of  Feed  consumed  during  the  Above-staled  Experiment  (1887)* 

1,386.40  lbs.  corn  meal,  at  124.00  per  ton, $16  64 

1,220.00  gals,  skim  milk,  at  1.8  cents  per  gallon,       .                .  21  96 

412.29  lbs.  wheat  bran,  at  t22.50  per  ton,        ....  4  64 

424.23  lbs.  glnten  meal,  at  t22.50  per  ton 5  77 

f48  01 

Average  cost  of  feed  for  production  of  one  ponnd  of  dressed  pork, 
5.15  cents. 

Manurial  Value  of  Feed  consumed  during  the  Above  Fa^rimenl. 


Corn  Meat 
$5  52 


Skim  MDk. 
til  32 


Wheat  Bran. 
t2  97 


Gluten  Meal. 
|3  71 


ToUL 

123  52 


Mannrial  value  of  feed  for  production  of  one  pound  of  dressed  pork, 
2.52  cents. 


The  cost  of  feed  consumed  varied,  in  case  of  different 
animalsy  from  4.80  to  5.49  cents  per  pound  of  dressed  pork 
produced. 

Taking  the  entire  lot  of  animals  into  consideration,  it 
amounts  to  5.15  cents  per  pound  of  dressed  pork  obtained. 
The  amount  of  dry  matter  contained  in  the  feed  required  for 
the  production  of  one  pound  of  dressed  pork  varied  from 
2.83  to  3.24  pounds. 
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Basis  of  Valuation  of  Essential  Fertilizing  Constituents  contained 
the  Various  Articles  of  Fodder  used  (1887). 


PbbCcvt. 

Corn 
Mcftl. 

Skim 
MUk. 

Wheat 
BniL 

Olita 

H«aL 

Moisture, 

Nitrogen  (17  cents  per  lb.), . 
Phos^oric  acid  (6  cents  per  Ib.^, 
Potassiam  oxide  (4 J  cents  per  lb.), 
Valuation  per  2,000  lbs.. 

10.00 
1.96 

0.77 

0.45 

17.97 

90.00 
0.55 
0.17 
0.20 

t2.25 

10.80 

2.80 

2.36 

1.36 

tl3.51 

8.80 

6.03 

0.30 

Oi« 

$17.49 

Eighth  Feeding  Experiment. 

Six  animals  of  a  mixed  breed,  weighing  firom  twenty-tiiree 
to  twenty-nine  pounds,  served  in  the  experiment.  The 
latter  began  Nov.  8,  1887,  and  lasted  until  March  12,  1888, 
or  124  days ;  the  average  of  the  individual  live  wei^t  had 
reached  185  pounds.  Skim  milk,  com  meal  or  com  and 
cob  meal,  wheat  bran  and  gluten  meal,  furnished  the  fodder 
ingredients  of  the  daily  diet.  The  com  and  cob  meal  took 
the  place  of  the  clear  com  meal  on  the  8th  of  January. 
The  daily  ration  of  skim  milk  reached,  within  the  first  week, 
six  quarts  per  head.  This  amount,  being  the  limit  of  our 
home  supply,  was  fed  daily  until  the  close  of  the  experi- 
ment. Skim  milk  and  com  meal,  two  ounces  of  the  latter 
to  one  quart  of  the  former,  constituted  the  diet  for  about 
three  weeks,  when  the  steadily  increasing  demand  for  food 
was  supplied  by  a  gradually  increasing  quantity  of  a  mix- 
ture consisting  of  two  weight  parts  of  gluten  meal  and  one 
weight  part  of  wheat  bran.  On  the  3d  of  January,  at  the 
beginning  of  the  third  month,  the  daily  diet  was  changed ; 
the  latter  consisted  thereafter  of  six  quarts  of  skim  milk 
and  a  mixture  prepared  of  four  weight  parts  of  com  and  cob 
meal,  one  weight  part  of  wheat  bran,  and  one  weight  part 
of  gluten  meal.  The  quantity  required  of  the  latter  to  meet 
the  daily  wants  of  the  animals  began  with  forty-eight  ounces 
per  head,  and  rose  gradually  to  seventy-two  ounces.  (See, 
for  details,  subsequent  tabular  statement.) 
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Atxkaob  of  Dailt  Batiohs  (ExPBBDCBirr  VUL). 


if 


*8 


It 


§1 

is, 


1M7. 

Not.   8  to  KoT.    16, 

Nov.  10  to  Not.  S9, 
Not.  80  to  Dm.  18, 
Doe.  14  to  Dm.    SO, 

1888. 

Pec  n  to  Jan.      8, 

Jan.  4  to  Jan.  7, 
Jan.  8  to  Jan.  18, 
Jan.  17  to  Jan.  80, 
Jan.  81  ta  Feb.  90, 
Feb.  21  to  March  11, 


10 
12 
12 
12 

12 
82 


2.88 
6415 

0^ 
8.00 
8J7 
0.81 
8.00 
8.81 


4.70 
1L08 

18.88 
8.00 
8.87 
0.81 
8.03 
8.81 


86.48 
80.24 
48.00 
62.80 


m. 


IV. 


1 : 2.02 


1:8.80 


1:8.80 


1:4.17 


The  entire  experiment  was  managed »  as  far  as  practicable, 
to  serve  as  a  repetition  of  our  seventh  feeding  experiment. 
The  substitution  of  the  com  and  cob  meal  of  our  own  pro- 
duction from  a  superior  home-raised  com,  for  the  clear  com 
meal  of  our  general  market,  may  well  be  considered  of  but 
little  consequence.  This  view  is  fully  supported  by  a  care- 
ful analysis  of  both. 

The  financial  results  of  the  eighth  experiment,  like  those 
of  the  seventh,  are  superior  to  those  obtained  in  the  preced- 
ing five  feeding  experiments.  This  fact  becomes  still  more 
worthy  of  notice  when  considering  that  the  seventh  experi- 
ment was  carried  on  during  a  warmer  period  of  the  year, 
and  thus  under  more  favorable  circumstances  than  the 
eighth  experiment.  Our  late  results  seem  to  confirm 
the  conclusions  arrived  at  in  our  previous  experiments, 
namely :  — 

First.  A  gradual  periodical  change,  from  a  rich  nitrog- 
enous diet  to  that  of  a  wider  ratio  between  the  digestible 
nitrogenous  and  non-nitrogenous  food  constituents  of  the 
feed,  is  recommendable  in  the  interest  of  good  economy. 
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Second.  The  feeding  effect  of  one  and  the  same  diet 
changes  with  the  advancing  growth  of  the  animal  on  trial. 

Third.  The  power  of  assimilating  food  and  of  conyert- 
ing  it  into  live  weight  decreases  with  the  progress  in  age. 

Fourth.  It  is  not  good  economy  to  raise  pigs  for  the 
meat  market  to  an  exceptionally  high  weight.  To  go  beyond 
from  175  to  180  pounds  is  only  advisable  when  exceptionally 
high  market  prices  for  dressed  pork  can  be  secured. 

In  addition  to  what  has  been  said  on  this  particular  point 
in  previous  communications,  I  insert  here,  in  a  tabular  form, 
the  estimated  cost  of  feed  used  for  the  production  of  one 
pound  of  live  weight  during  the  succeeding  stages  of  growth 
of  the  entire  lot  of  pigs  which  serVed  in  the  eighth  experi- 
ment. 


Cost  of  Feed  for  the  Production  of  One  Pound  of  Live  Wdght  during  (he 
Different  Feeding  Periods, 


-II 
tip 

Ills 

Hi 

llll 

list 

U.      I.  Feeding  period, 

48.50 

22.60 

63.4 

314 

n.       **          ** 

96.60 

48.00 

61.2 

3.58 

in. 

1S4.00 

37.60 

83.2 

4J0 

IV. 

189.00 

66.00 

27.3 

540 

V.      I.  Feeding  period. 

48.00 

20.00 

66.3 

3.65 

n.      "         " 

91.00 

48.00 

61.2 

3i« 

in.      " 

132.00 

41.00 

868 

4.44 

IV. 

198.00 

66.00 

828 

4^ 

W.      I.  Feeding  period. 

44.00 

21JM) 

60.6 

3.40 

n. 

96.00 

62.00 

66.6 

3.31 

ni. 

130.00 

34.00 

80.1 

519 

IV. 

187.00 

67.00 

28.3 

511 

X.      I.  Feeding  period. 

46.00 

21.00 

69.1 

3.48 

n. 

93.00 

47.00 

60.1 

3.66 

m.      "         " 

128.00 

85.00 

30.6 

6.20 

IV. 

178.60 

60.60 

26.0 

6^ 

Y.      I.  Feeding  period, 

46.00 

21.00 

69.1 

3.48 

n.      " 

93.60 

47.60 

60.7 

3.62 

in. 

138.00 

39.60 

34.6 

4.61 

rv. 

181.60 

48.60 

23.8 

6.12 

Z.      I.  Feeding  period. 

62.00 

22.60 

63.4 

3.24 

n. 

97.00 

46.00 

48.0 

3.82 

in. 

132.60 

36.60 

31.1 

5.13 

IV.       "           " 

184.60 

62.00 

25.8 

6.71 
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PERIODS. 

1 

1 
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m 
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lit 
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1 
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1 

i! 
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H 
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1M7  and  1898. 

lb.  OS. 

Not.  StoNoT.SO. 

128.00 

16.88 

- 

- 

- 

1:2.02 

28U)0 

48  JO 

1    1 

NoT.aotoJan.    8, 

210  00 

26.88 

12.41 

24.83 

- 

1:2.80 

48.60 

06.60 

I    6 

Jan.    4  to  Jan.  80, 

102.00 

0.00 

16.00 

16.00 

66.00 

1:8.80 

08.60 

184  00 

1    6 

Jnn.  81  to  Mur.  12, 

240.00 

- 

21.27 

21.27 

127.60 

1:4.17 

184.00 

180.00 

1    6 

Total  Amount  of  Feed  consumed  from  Nov.  8  to  March  12. 

741  qts.  skim  milk,  equal  to  dry  matter,  . 
50.26  lbs.  com  meal,  equal  to  dry  matter,  . 
49.68  lbs.  wheat  bran,  equal  to  dry  matter, 
62.10  lbs.  gluten  meal,  equal  to  dry  matter, 
182.59  lbs.  com  and  cob  meal,  equal  to  dry  matter,  . 

Total  amount  of  dry  matter,        .... 

Live  weight  of  animal  at  beginning  of  experiment,  .  26.00  lbs. 

Live  weight  at  time  of  killing, 189.00    '' 

Live  weight  gained  during  experiment,     ....        163.00    *' 

Dressed  weight  at  time  of  killing, 154.00    " 

LfOBS  in  weight  by  dressing,        ...        35  lbs.,  or  18.52  per  cent. 
Dressed  weight  gained  during  experiment,       .        .        .        132.82  lbs. 


188.38  lbs 

43.69 

ti 

44.15 

tt 

56.03 

it 

157.59 

44 

434.84  lbs. 

Cost  of  Feed  consumed  during  Experiment. 

185.25  gals,  skim  milk,  at  1.8  cents  per  gallon, . 
50.26  lbs:  com  meal,  at  t23.00  per  ton, 
49.68  lbs.  wheat  bran,  at  f  23.00  per  ton,     . 
62.10  lbs.  gluten  meal,  at  t27.00  per  ton,   . 
182.59  lbs.  com  and  cob  meal,  at  f  20.70  per  ton. 


13.33 

.58 

.57 

.84 

1.90 

17.22 


2.69  lbs.  of  dry  matter  fed  yielded  1  lb.  of  liye  weight,  and  3.28  lbs.  of 

dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.44  cents. 
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FSBIOD    I.    Cost  of  feed  consumed  daring  period,  {0*78 

22^  lbs.  lire  wei^t  gained ;  cost  per  lb.,        .  3.24  ctB. 

18.83  lbs.  dressed  weight  gained ;  cost  per  lb.,  .  3.98  cte. 

FSBIOD  n.    Cost  of  feed  consumed  daring  period,  tl-72 

48.00  lbs.  live  weight  gained ;  cost  per  lb.,  3.58  ots. 

39.11  lbs.  dressed  wei^t  gained ;  cost  per  lb.,  .  4  40  cts. 

FiBlOD  m.    Cost  of  feed  consamed  daring  period,  .  fl-^ 

37.50  lbs.  live  weight  gained ;  cost  per  lb.,        .  4.80  cts. 

30.55  lbs.  dressed  weight  gained ;  cost  per  lb.,  .  5.89  cts. 

PsmOD  IV.    Cost  of  feed  consamed  daring  period,  $2.97 

55.00  lbs.  lire  wei^t  gained ;  cost  per  lb.,        .  5.40  cts. 

44.81  lbs.  dressed  weight  gained ;  cost  per  lb.,  .  6.63  cts. 


[V-] 


FERIOOS. 


bi 

W 
III 


it 


m 


li 
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|1|5 
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IMTand  ISM. 
Not.  8  to  Not.  20, 
Not.  80  to  Jan.  8, 
Jan.  4  to  Jan.  30, 
Jan.  31  to  Mar.  12. 


128.00 
210.00 
182.00 
240.00 


18.88 

28.88 

0.00 


12.41 
18.17 
21.27 


24.83 

18.17 
21.27 


86.88 
127.60 


1:2.02 
1:2.80 
1:8.80 
1:4.17 


28.00 


01.00 
U2.00 


91M 
1»M 


Ib.M. 

0  U 

1  8 
1  T 
1  If 


Total  Amount  of  Feed  consumed  from  Nov.  8  to  March  12. 

741  qts.  skim  milk,  eqaal  to  dry  matter,     ....  133.38  Ibt. 

50.26  lbs.  com  meal,  eqaal  to  dry  matter,  ....  43.69   ** 
49  85  lbs.  wheat  bran,  eqaal  to  dry  matter,                         .  44.30   " 

62.27  lbs.  glaten  meal,  equal  to  dry  matter,        .                .  5619   ** 
183.27  lbs.  com  and  cob  meal,  eqaal  to  dry  matter,  .        .  158.18   "" 


Total  amoant  of  dry  matter, 435.74  lbs. 


Liye  weight  at  beginning  of  experiment, 

Live  weight  at  time  of  killing,    . 

Live  weight  gained  daring  experiment. 

Dressed  weight  at  time  of  killing, 

Loss  in  weight  by  dressing, 

Dressed  weight  gained  daring  experiment. 


28.00  lbs. 
198.00   - 
175.00   " 
160.00   " 
38  lbs.,  or  19.19  per  oeot 
141.41  Ib8. 
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Oo3i  of  Feed  consumed  during  Experiment. 

185.25  gals,  skim  milk,  at  1.8  cents  per  gallon, ....  $3.33 

50.26  lbs.  corn  meal  at  t23.00  per  ton, .58 

49.851b8.  wheat  bran,  at  123.00  per  ton, .57 

62.27  lbs.  gluten  meal,  at  t27.00  per  ton, .84 

183.27  lbs.  com  and  cob  meal,  at  t20.70  per  ton,               .  1.91 

$7.2:) 
2.49  lbs.  dry  matter  yielded  1  lb.  of  live  weight,  and  3.08  lbs.  dry  matter 

yielded  1  lb.  of  dressed  weight 
Cost  of  feed  for  prodnotion  of  1  lb.  dressed  pork,  5.11  cents. 

PiRiOD     I.    Cost  of  feed  consumed  during  period,  tO.73 

20.00  lbs.  live  weight  gained ;  cost  per  lb., .  3.65  cts. 

16.16  lbs.  dressed  weight  gained ;  cost  per  lb.,    .  4.52  cts. 

Period   n.    Ck>st  of  feed  consumed  during  period,        .        .  $1.72 

48.00  lbs.  live  weight  gained ;  cost  per  lb., .        .  3.58  cts. 

38.79  lbs.  dressed  weight  gained ;  cost  per  lb.,    .  4.43  cts. 

Period  m.    Cost  of  feed  consumed  during  period,        .        .  t^-32 

41.00  lbs.  live  weight  gained ;  cost  per  lb., .  4.44  cts. 

33.13  lbs.  dressed  weight  gained ;  cost  per  lb.,  .  5.49  cts. 

Period  IV.    Cost  of  feed  consumed  during  period,         .        .  f  2.97 

66.<X)  lbs.  live  weight  gained ;  cost  per  lb., .        .  4.50  cts. 

53.33  lbs.  dressed  weight  gained ;  cost  per  lb.,    .  5.57  cts. 

[W.] 
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1887  and  1888. 

lb.  OS. 

Not.  8  to  Not.  29, 

128.00 

15.88 

- 

- 

- 

1:2  92 

22.60 

44.00 

1    0 

Not.  30  to  Jan.    8, 

210.00 

26.88 

12.41 

24.83 

- 

1:2.80 

44.00 

96.00 

1    8 

Jan.    4  to  Jan.  80, 

182.00 

9.00 

18.00 

16.00 

55.00 

1:3.80 

96  00 

180.00 

1    S 

JaD.  31  to  Mar.  12, 

246.00 

- 

21.27 

21.27 

127.59 

1:4.17 

130.00 

187.00 

1    0 

Jbidl  Amount  of  Feed  consumed  from  Nov.  8  to  March  12. 

741  qts.  skim  milk,  equal  to  dry  matter, 
50.26  lbs.  com  meal,  equal  to  dry  matter,  . 
49.68  lbs.  wheat  bran,  equal  to  dry  matter, 
62.10  lbs.  gluten  meal,  equal  to  dry  matter, 
182.59  lbs.  com  and  cob  meal,  equal  to  dry  matter. 

Total  amount  of  dry  matter, 


133.38  lbs 

43.69    " 

44.15    ** 

56.03    ** 

157.59    - 

434.84  lbs. 
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Live  wei^t  of  animal  at  beginning  of  experiment, .        .  22^  lbs. 

Li^e  weigiit  at  time  of  killing, 187.00  •* 

Live  weight  gained  daring  experiment,     ....        164.50  "* 

Dressed  wei^t  at  time  of  killing, 151.00  ** 

Loss  in  weight  by  dressing,        ...         36  lbs.,  or  19.25  per  o&al 
Dressed  weight  gained  during  experiment,  132.83   ** 


Cost  of  Feed  consumed  during  Experiment, 

185.25  gals,  skim  milk,  at  1.8  eents  per  gallon t3-SS 

50.26  lbs.  com  meal,  at  ^23.00  per  ton, £S 

49.68  lbs.  wheat  bran,  at  t23.00  per  ton JN 

62.10  lbs.  gluten  meal  at  t27.00  per  ton, M 

182.59  lbs.  com  and  cob  meal  at  t20.70  per  ton,         ...  1.90 

17.22 
2.64  lbs.  dry  matter  yielded  1  lb.  live  weight,  and  3.27  lbs.  dry  matter 

yielded  1  lb.  dressed  weight 
Cost  of  feed  for  production  of  1  lb.  dressed  pork,  5.44  cents. 

Period    I.    Cost  of  feed  consumed  during  period,  10.78 

21.50  lbs.  live  weight  gained ;  cost  per  lb., .        .  3.40  cts^ 

17.36  lbs.  dressed  weight  gained ;  cost  per  lb.,  .  4.20  cts. 

Period  II.    Cost  of  feed  consumed  during  period,  tl-73 

52.00  lbs.  live  weight  gained ;  cost  per  lb., .        .  3.31  cts. 

41.99  lbs.  dressed  weight  gained ;  cost  per  lb.,    .  4.10  cts. 

Period  in.    Cost  of  feed  consumed  during  period,        .  $1.80 

34.00  lbs.  live  weight  gained ;  cost  per  lb., .        .  5.29  cts. 

27.45  lbs.  dressed  weight  gained ;  cost  per  lb.,  .  6.56  cts. 

Period  IV.    Cost  of  feed  consumed  during  period,        .  J2.97 

57.00  lbs.  live  weight  gained ;  cost  per  lb., .        .  6.21  cts. 

46.03  lbs.  dressed  weight  gained ;  cost  per  lb.,   .  6.45  cts. 
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1987  and  1888. 

lb.  OS. 

Not.  8  to  Nov.  20, 

128.00 

IfiUiS 

- 

- 

- 

1:2.02 

26.00 

46  00 

016 

NoT.SOtoJao.    8, 

21000 

26.88 

12.41 

24.83 

- 

1:20)0 

46.00 

0800 

1    6 

Jan.    4  to  Jan.  80, 

102.00 

900 

16.17 

16.17 

66.68 

1:8.81 

03.00 

128.00 

1    8 

Jao.  81  to  Mar.  18, 

240.00 

- 

21.27 

21.27 

127.60 

1:417 

128U)0 

178  JO 

1    S 
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Ibtal  Amount  of  Feed  consumed  from  Nov.  8  to  March  12. 


741  qts.  skim  milk,  equal  to  dry  matter,    . 
60  26  lbs.  com  meal,  equal  to  dry  matter, 
49.85  lbs.  wheat  bran,  equal  to  dry  matter, 
62.27  lbs.  gluten  meal,  equal  to  dry  matter, 
183.27  lbs.  com  and  cob  meal,  equal  to  dry  matter. 


133.38  lbs. 
43.69    " 
44.30    " 
66.19    " 

158.18    " 


435.74  lbs. 


liye  weight  of  animal  at  beginning  of  experiment, .        .         25.00  lbs. 

liye  weight  at  time  of  killing, 178.50    ** 

Live  weight  gained  during  experiment,    ....        153.50    ** 

Dressed  weight  at  time  of  killing, 160.00    *' 

Loss  in  weight  by  dressing,  .        .    18.50  lbs.,  or  10.38  per  cent 

Dressed  weight  gained  during  experiment,        .  .        137.59  lbs. 


Cost  of  Feed  consumed  during  Eocperiment. 

185.25  gals,  skim  milk,  at  1.8  cents  per  gallon, ....  $3.33 

50.26  lbs.  com  meal,  at  |23.00  a  ton, .58 

49.85  lbs.  wheat  bran,  at  $23.00  per  ton, ^7 

62.27  lbs.  gluten  meal,  at  $27.00  per  ton, .84 

183.27  lbs.  com  and  cob  meal,  at  $20.70  per  ton,       .        .        .  1.91 

$7.23 
2.84  lbs.  of  dry  matter  yielded  1  lb.  of  liye  weight,  and  3.17  lbs. 

of  dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.33  cts. 

Pbriod    I.    Cost  of  feed  consumed  during  period,        .  $0.73 

21.00  lbs.  lire  weight  gained ;  cost  per  lb.,  3.48  cts. 

18.82  lbs.  dressed  weight  gained ;  cost  per  lb.,    .  3.88  cts. 

Period   n.    Cost  of  feed  consumed  during  period,  $1.72 

47.00  lbs.  live  weight  gained ;  cost  per  lb.,         .  3.66  cts. 

42.12  lbs.  dressed  weight  gained ;  cost  per  lb.,  .  4.08  cts. 

Pebiod  m.    Cost  of  feed  consumed  during  period,               .  $1.82 

35.00  lbs.  live  weight  gained ;  cost  per  lb.,         .  5.20  cts. 

31.37  lbs.  dressed  weight  gained ;  cost  per  lb.,   .  5.80  cts. 

Period  IY.    Cost  of  feed  consumed  during  period,               .  $2.97 

50.50  lbs.  live  weight  gained ;  cost  per  lb.,         .  5.88  cts. 

45.26  lbs.  dressed  weight  gained ;  cost  per  lb.,   .  6.56  cts. 
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[Y.] 


PBBI0D8. 


T3  »^ 


O  B  Q 


Ml 

us 


lit 


5^i 
fit 


lit 

lip 


8 

Us 


II 


0 


1SS7  and  IMS. 

Not.  8toKoT.29, 
Nov.  80  to  Jan.  S, 
Jan.  4  to  Jan.  80, 
Jan.  31  to  Mar.  13, 


128.00 
210.00 
183.00 
348.00 


18.38 
85  88 

0.00 


13.41 
18.17 
21.27 


24.88 
18.17 
JL27 


66.88 

127.60 


1:2J2 
1:8.80 
1:8.81 
1:4.17 


08.60 


133.00 


181 J8 


0  If 

1  I 
1  • 

1  s 


Total  AmourU  of  Feed  consumed  from  Nov,  8  to  Mardi  12. 


741  qts.  akim  milk,  equal  to  dry  matter,    . 

50.26  lbs.  com  meal,  equal  to  dry  matter,  . 
49.85  lbs.  wheat  bran,  equal  to  dry  matter,     .  . 

62.27  lbs.  gluten  meal,  equal  to  dry  matter, 
183.27  lbs.  com  and  cob  meal,  equal  to  dry  matter. 


Total  amount  of  dry  matter. 


138.38  lbs. 
43.69   " 
44.30   « 
56.19   " 

158.18   « 


435.74  lbs. 


Live  weight  of  animal  at  beginning  of  experiment,  .  25.00  lbs. 

Live  weight  at  time  of  killing, 181^   • 

Live  weight  gained  during  experiment,    ....        156.50   * 

Dressed  weight  at  time  of  killing, 150.00   *" 

Loss  in  weight  by  dressing,  .        .     31.00  lbs.,  or  17.08  per  cent 

Dressed  weight  gained  during  experiment,  .        129.2711)6 

Cost  of  Feed  consumed  during  EosperimenL 

185.25  gals,  skim  milk,  at  1.8  cents  per  gallon, ....  |3  JS 

50.26  lbs.  com  meal  at  $23.00  per  ton, .58 

49.85  lbs.  wheat  bran,  at  $23.00  per  ton, ^7 

62.27  lbs.  gluten  meal  at  $27.00  per  ton, .84 

183.27  lbs.  com  and  cob  meal,  at  $20.70  per  ton,       ...  1.91 


2.78  lbs.  of  dry  matter  yielded  1  lb.  of  live  weight,  and  3.37  Ibe. 

of  dry  matter  yielded  1  lb.  of  dressed  weight 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  6.59  cents. 


$7.23 
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Period    I.    Cost  of  feed  consnmed  during  period,  f0.7d 

21.00  lbs.  live  weight  gained ;  cost  per  lb.,  .  8.48  cts. 

17.83  lbs.  dressed  weight  gained ;  cost  per  lb.,  .  4.09  cts. 

Period  n.    Cost  of  feed  consumed  during  period,       .  .  fl.72 

47.50  lbs.  live  weight  gained ;  cost  per  lb.,  .  S.62  cts. 

39.89  lbs.  dressed  weight  gained ;  cost  per  lb.,  .  4.87  ots. 

Period  ni.    Cost  of  feed  consumed  during  period,  $1.82 

89.50  lbs.  live  weight  gained ;  cost  per  lb.,  .  4.61  cts. 

32.75  lbs.  dressed  weight  gained ;  cost  per  lb.,  .  5.56  cts. 

Period  rV.    Cost  of  feed  consumed  during  period,  .  f2.97 

48.50  lbs.  live  weight  gained ;  cost  per  lb., .  .  6.12  cts. 

40.22  lbs.  dressed  weight  gained ;  cost  per  lb.,  .  7.88  cts. 
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ISSTaod  1888. 
Nov.  8  to  Not.  S9, 
5<»T.30to  Jan.  8, 
Jan.  4  to  Jan.  80, 
Jftn.  81  to  Mftr.  12, 


128.00 
210M 
108.00 
240.00 


18.38 
26.88 
8.00 


12.41 
10.17 
21.27 


24.88 
10.17 
21.27 


66.08 
127.60 


1:2.92 
1:2.80 
1:8.81 
1:4.17 


29.60 
62.00 
97.00 
182.60 


62.00 
97.00 
182.60 
184.60 


lb.  OS. 
1  0 
1  6 
1  4 
1    4 


Total  Amount  of  Feed  consumed  from  Nov.  8  to  March  12. 


741  qtB.  skim  milk,  equal  to  dry  matter,     . 

50.26  lbs.  com  meal,  equal  to  dry  matter, . 
49.85  lbs.  wheat  bran,  equal  to  dry  matter, 

62.27  lbs.  gluten  meal,  equal  to  dry  matter, 
183.27  lbs.  com  and  cob  meal,  equal  to  dry  matter, 

Total  amount  of  dry  matter, 


133.38  lbs. 
43.69    " 
44.30    " 
56.19    " 

158.18    " 


436.74  lbs. 


Live  weight  of  animal  at  l>eginning  of  experiment,  .        .         29.50  lbs. 

live  wei^t  at  time  of  killing 184.50    " 

•  Live  weight  gained  during  experiment,    ....        155.00    " 

Dressed  weight  at  time  of  killing, 150.00    " 

Loss  in  weight  by  dressing,  .    34.50  lbs.,  or  18.70  per  cent. 

Dressed  weight  gained  during  experiment,        .        .        .        126.02  lbs. 
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Cost  of  Feed  consumed  during  EaperimenL 
185.25  gals,  skim  milk,  at  1.8  cents  per  gallon,  .        .       13.33 

50.26  lbs.  com  meal,  at  $23.00  per  ton, JX 

49.851b8.  wheat  bran,  at  123.00  per  ton, .57 

62.27  lbs.  gluten  meal,  at  $27.00  per  ton, M 

18327  lbs.  com  and  cob  meal,  at  |20.70  per  ton,        ...         1.91 

2.81  lbs.  of  dry  matter  yielded  1  lb.  live  weight,  and  3.46  lbs. 

of  dry  matter  yielded  1  lb.  dressed  weight 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  5.74  cts. 

Period    I.    Cost  of  food  consumed  during  period,  .  10.73 

22.50  lbs.  live  weight  gained ;  cost  per  lb.,         .  3  J4  cts. 

18.29  lbs.  dressed  weight  gained ;  cost  per  lb.,  .  3.99  cts. 

Period   n.    Cost  of  feed  consumed  during  period,  .  $1.72 

45.00  lbs.  live  weight  gained ;  cost  per  lb.,         .  3.82  cts. 

36.58  lbs.  dressed  weight  gained ;  cost  per  lb.,   .  4.70  cte. 

Period  m.    Cost  of  feed  consumed  during  period,       .  $1.82 

35.50  lbs.  live  weight  gained ;  cost  per  lb., .        .  5.13  cts. 

28.86  lbs.  dressed  weight  gained ;  cost  per  lb.,    .  6.31  ds. 

Period  IV.    Cost  of  feed  consumed  during  period,  .  $2.97 

52.00  lbs.  live  weight  gained;  cost  per  lb.,         .  5.71  cts. 

42.28  lbs.  dressed  weight  gained ;  cost  per  lb.,   .  7.02  cts. 


Su 

MHART 

OP  Experiment  Vm. 

S 

1 

S 
1 

1 

I' 

%t 

u.    .       .      .      . 

60.26 

166  26 

49.68 

62.10 

182.69 

WM 

ma      6^ 

V.   . 

60.26 

186.2& 

49.86 

62.27 

183.27 

176/» 

141.41        iSL 

w. . 

60.26 

186.26 

49.68 

62.10 

182.69 

164.60 

1S2J3        6^ 

X.    . 

60.86 

186.26 

49.86 

62.27 

188.27 

163^ 

137.69        Ua 

Y.    . 

60  86 

186.26 

49.86 

62.27 

188.27 

166.60 

129.27        iM 

Z,    . 

60.26 

186.26 

40.86 

62.27 

183.27 

166.00 

ISAM        6J4 

Total. 

301.66 

1,111.60 

298.76 

878.28 

1.098.26 

967.60 

799.94'       - 

Total  Cost  of  Feed  consumed  during  ExperimenL 

1111.50  gals,  skim  milk,  at  1.8  cents  per  gallon, ....  $20.01 

301.56  lbs.  com  meal,  at  $23  00  per  ton, 3.47 

298.76  lbs.  wheat  bran,  at  $23.00  per  ton, 3.44 

373.28  lbs.  gluten  meal  at  $27.00  per  ton, 5i)4 

1098.26  lbs.  com  and  cob  meal,  at  $20.70  per  ton,        .                .  1L42 

$55 
Average  cost  of  feed  for  production  of  1  lb.  dressed  pork,  5.42  cts. 
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Manurial  Valtie  of  Feed  consumed  during  Eniperiment. 

Skim  milk, $8.85 

Com  meal, 1.09 

Wheat  bran, 1.99 

Gluten  meal, 2.88 

Cora  and  cob  meal, 8.33 

118.1-4 


Manorial  value  of  feed  for  production  of  1  lb.  of  dressed  pork,  2.27  cts. 

Basis  of  ValtuUion  of  Essential  Fertilizing  Constituents  in  the  Various 
AHicles  of  Fodder  used  (1888). 


P««  C«IIT. 

• 

Com 

Sklm 

Wheftt 

Olotm 

Corn 

MeaL 

MUk. 

Bnui. 

MmI. 

Meal. 

Moisture, 

13.08 

91.00 

11.14 

9.77 

13.69 

Nitrogen  (16 J  cents  per  lb.),    . 

1.80 

.47 

2.78 

467 

1.45 

Phosphoric  acid  (6  cents  per  lb.),    . 

.74 

.22 

1.86 

.30 

.69 

Potassium  oxide  (4J  cents  per  lb.), . 

.43 

.21 

1.07 

.03 

.bb 

Valuation  per  2,000  lbs.,  . 

♦7.20 

fl.99 

♦12.35 

♦15.46 

16.06 

The  net  cost  of  feed  consumed  for  the  production  of  one 
pound  of  dressed  pork,  making  a  deduction  of  thirty  per 
cent,  of  the  fertilizing  constituents  contained  in  the  feed, 
varies  in  the  case  of  different  animals  from  3.52  cents  to 
4.00  cents  per  pound.  In  the  case  of  the  entire  lot  of  pigs, 
it  amounts  to  3.83  cents  per  pound.  As  we  sold  our  dressed 
pork  at  7|  cents  per  pound,  we  secured  3.92  cents  per  pound 
sold  for  investment,  labor  and  profit. 

It  will  be  noticed  that  our  estimates  above  are  based  on 
the  ruling  local  market  prices  of  the  time  when  our  late 
experiments  were  carried  on.  These  prices  differ  from  those 
adopted  on  earlier  occasions.  An  intelligent  comparison  of 
our  late  financial  results  with  those  obtained  in  previous  ex- 
periments can  only  be  made  by  using  corresponding  values. 
The  subsequent  page  contains  a  re-valuation  of  our  late 
results,  on  the  basis  of  market  value  used  in  all  previous 
feeding  experiments. 
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SUMHABT  OF  EXPEEIMENT  BASED  ON  THE  SaME    C08T  OF  FeED  AHD 

OF  Makurial  Value  of  Feed  consumed  as  used  in  PRECEDnfe 
Experiments. 


Total  Cost  of  Feed  consumed  during  Eixperiment, 
1111^  gals,  skim  milk,  at  1.8  cents  per  gallon, 
801.56  lbs.  corn  meal,  at  $24.00  per  ton, 
298.76  lbs.  wheat  bran,  at  $22.50  per  ton,    . 
373.28  lbs.  gluten  meal,  at  $22.50  per  ton,  . 
1098.26  lbs.  com  and  cob  meal,  at  $20.70  per  ton. 


$20.01 

8.63 

3.86 

4iO 

11.4S 


$42il 
Average  cost  of  feed  for  production  of  1  lb.  dressed  pori^  5.32  cts. 

Manuriai  Value  of  Feed  consumed  during  Eo^perimenL 

Skim  milk $10.00 

Com  meal, liO 

Wheat  bran, 2i» 

Gluten  meal, 8i6 

Com  and  cob  meal, 8.S3 

$19.81 

Manuriai  value  of  feed  for  production  of  1  lb.  dressed  poik,  2.48  ctB. 

The  net  cost  of  feed  for  the  production  of  one  pound  of 
dressed  pork,  taking  the  entire  lot  of  pigs  into  consideration, 
amounts  to  3.69  cents.  This  result  is  the  second  best  in 
our  whole  series  of  experiments.  This  fact  becomes  more 
significant  when  it  is  duly  considered  that  the  experiment 
(VIII.)  was  carried  out  during  the  winter  season.  The 
task  of  maintaining  a  desirable  moderate  temperature  in  the 
piggery  during  the  entire  trial  becomes  more  difficult  in 
winter  than  during  any  other  season  of  the  year.  Low 
temperature  requires  more  food  for  the  support  of  respira- 
tion ;  the  normal  condition  of  the  animal  system  is  apt  to  be 
more  seriously  affected  in  various  directions,  and  the  gain  in 
live  weight  suffers  usually  correspondingly  in  case  of  the 
same  diet. 

To  confirm,  if  possible,  our  previously  advanced  conclu- 
sions still  more,  it  was  decided  to  repeat  our  mode  of  feed- 
ing with  another  lot  of  pigs  during  the  latter  part  of  spring 
and  the  summer  season.  An  examination  of  our  ninth 
experiment,  which  is  described  in  a  few  subsequent  pages, 
cannot  fail  to  show  that  they  are  fully  sustained. 


Digitized  by 


uoogle 


1889.]         PUBLIC  DOCUMENT  — No.  33.  71 

Analyses  of  Fodder  Articles  used  tn  Expertment  Yin. 
Skim  Milk  (Average). 

Per  Cent. 

Moisture  at  100°  C, 91.00 

Dry  matter, 9.00 

100.00 
Analysis  of  Dry  Matter. 

Grade  ash, 6.67 

"fat, 2.78 

"     protein  (nitrogenous  matter), 84.00 

Non-nitrogenons  extract  matter,         ......  56.55 

100.00 
Nutritiye  ratio,  1 : 1.86. 


CJOBN  MXAL  (AtERAGE) 

, 

|il 

5o^ 

1 

1 

Moisture  at  100«  C,    . 
Dry  matter,. 

18.08 
86.92 

261.60 
1,738.40 

28.73 
75.54 

176.63 

1,494.41 

34 
76 

85 

94 

Analysis  of  dry  matter. 
Grade  ash,  .... 
"     cellulose,  . 
"     fat,    .        .        .        . 
"     protein  (nitrogenous 
matter), 
Non-nitrogenous  extract 
matter,     .... 

100.00 

1.66 
3.49 
4.97 

10.89 

79.49 

2,000.00 

88.20 
69.80 
99.40 

207.80 

1,589.80 

100.00 

2,000.00 

1,770.41 

Digitized  by 


Google 


72  AGRICULTURAL  EXPERIMENT  STATION.  [Jib. 


Wheat  Bbak  (Atkraok). 


i 

111 

Pounds  DlgcsU- 
bio  In  a  ton  of 

i 

m 
u 

Moisture  at  100°  C,    . 
Dry  matter,.        .        . 

11.14 

88.86 

222.80 
1,777.20 

51.20 
96.00 

311.87 

910.24 

20 
80 

88 

80 

1 

Analysts  of  dry  matter. 
Crude  ash,  .... 

"     cellulose,  . 

"     fat,    . 

"     protein  (nitrogenous 
matter), 
Non-nitrogenous  extract 

matter,     .... 

100.00 

6.59 

12.80 

6.00 

17.72 

56.89 

2,000.00 

131.80 
256.00 
120.00 

354.40 

1,137.80 

00 

100.00 

2,000.00 

1,869.31 

Gluten  Meal  (Aterage). 


i 

3  ^ 

3^ 
II 

1  ^ 

0S 

&  a 

ill 

$ 

1 

Moisture  at  100°  C,    . 

9.77 

195.40 

Dry  matter, .... 

90.23 

1,804.60 

^ 

_ 

100.00 

2,000.00 

Analysis  of  dry  matter. 

Crude  ash,    .... 

.98 

18.60 

— 

- 

"     cellulose,  . 

4.60 

92.00 

31.28 

34 

>e« 

"     fat 

6.63 

132.60 

100.78 

76 

i-i 

"     protein  (nitrogenous 

matter). 

35.43 

708.60 

602.31 

85 

Non-nitrogenous  extract 

matter,     .... 

52.41 

1,048.20 

985.31 

94 

100.00 

2,000.00 

1,719.68 

- 
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Corn  akd  Cob  Mbal. 

Pwotnt. 

Moisture  at  100*>  C 18.69 

Diy  matter, 86.81 

100.00 
Analysis  of  Dry  MaUer, 

Grade  ash, 1.68 

"     cellulose, 7.75 

"fat, 8.67 

"     protein  (nitrogenous  matter), 9.18 

Non-nitrogenous  extract  matter, 77.77 

100.00 
Nutritive  ratio,  1 : 8.8. 


Ninth  Experiment. 

Six  pigs  of  a  mixed  breed,  weighing  from  seventeen  to 
twenty-two  pounds  each,  served  in  the  experiment.  The 
feeding  began  April  12,  and  closed  August  8.  The  live 
weights  of  the  animals  at  the  time  of  killing  varied  from  185 
to  203.5  pounds.  Skim  milk,  com  meal,  gluten  meal  and 
wheat  bran  furnished  the  ingredients  of  the  diet.  The  mode 
of  feeding  was  practically  divided  into  three  periods,  with 
reference  to  the  nutritive  character  of  the  feed,  as  fol- 
lows :  — 


UTe  Weight 
of  Animal. 

MntriUre  Ratio. 

I. 

Period, 

90 to  OOlbf^ 

1  digeatible  nilrogenooa;  2.66  digeeUble 
non-nltrogenooa  conatitQenta. 

n. 

Period 

WtolSOlba., 

1  digeaUble  nitrogenoua;  8.62  digeaUble 
Don.Dltro5eDoaa  oonatltuenu. 

m. 

Period, 

130to2001be., 

1  digeaUble  nitrogenoua;  4.86  digeaUble 

DOD-nltrofenooB  conaUtoenta. 
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J 

jI 

|| 

U 

1 

1 

as 

\\ 

IMS. 

Aprfl  12  to  April  SS. 

April  U  to  May      1, 

- 

- 

6. 
12. 

}' 

1:L» 

May     2  to  May    14. 

- 

847 

6M 

13. 

1 

May    16  to  May    28, 

- 

9M 

10.78 

12. 

I  n. 

l:2il 

May    20  to  June     4, 

- 

10^7 

21.34 

12. 

J 

June    ft  to  Jane    22, 
Jane  28  to  July     S, 

^ 

8^ 

9M 

8J8 
0.80 

84.80 
80^ 

)- 

l:tJI 

July     4  to  July     0, 

- 

7.70 

7.70 

48  JO 

' 

July   10  to  July    25, 

M.10 

0^ 

038 

- 

I7.|I:U. 

July   26  to  Aaf.     8, 

ttJM 

10^ 

10.80 

- 

J 

[1.] 


PEBIODS. 

ill 

Pi 

ill 

1 
III 

Hi 
ill 

III 

1 
1 

IB 

1^ 

1 

H 

H 

H 

H 

^ 

SQ 

^ 

^ 

C 

ISM. 

lb.  OS. 

April  12  to  May  1, 

- 

9SM 

10.88 

- 

- 

1:2J0 

21J0 

fOJO 

1   T 

May     2  to  Jone  4, 

- 

204.00 

25.50 

18.60 

81.21 

1:2.58 

60iM> 

•SUM 

1  6 

June    8  to  July  8, 

- 

174.00 

86.12 

16.87 

17.00 

1:8.68 

08/» 

140J5 

1» 

July    4toAog.8. 

100.07 

214.00 

16.60 

21.18 

21J8 

1:4.88 

140.25 

200.7S 

111 

Total  Amount  of  Feed  consumed  from  April  12  to  August  8. 
109.97  lbs.  com  meal,  equal  to  dry  matter,  .         95.03  lbs. 


675.00  qts.  skim  milk,  equal  to  dry  matter, 
118.69  lbs.  com  and  cob  meal,  equal  to  dry  matter, 
68.65  lbs.  wheat  bran,  equal  to  dry  matter, 
70.38  lbs.  gluten  meal,  equal  to  dry  matter. 


121.50 

102.44 

46.94 

63.28 


Total  amount  of  dry  matter. 
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Lire  weight  of  animal  at  beginniDg  of  experiment, .       •         21.50  lbs. 

Live  weight  of  animal  at  time  of  killing, 200.75    ** 

Lire  weight  gained  daring  experiment,    ....        179.25    ** 

Dressed  weight  at  time  of  killing, 162.00    ** 

Loss  in  weight  by  dressing,       .       .        .      38.75  Ibe.,  or  19.3  per  cent. 
Dressed  weight  gained  dmring  experiment,  144.65  lbs. 


Cost  of  Feed  consumed  during  Experiment. 
109.97  lbs.  com  meal,  at  t23.00  per  ton,     .... 
368.75  gals,  skim  milk,  at  1.8  cents  per  gallon, . 
118.69  lbs.  com  and  cob  meal,  at  t20.70  per  ton, 
53.65  lbs.  wheat  bran,  at  $23.00  per  ton,    .... 
70.38  lbs.  glnten  meal,  at  127.00  per  ton,    .... 


2.40  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and 

2.97  lbs.  of  dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  4.83  cents. 


II  26 

8  04 

1  23 

62 

84 

16  99 


[2.] 


PERIODS. 


IP 

e  - 


Hi 


rj 

mt 

llii 


ill 
is? 


ova 

111 


i 


%S4 


5i 


I 


April  13  to  May  1, 
Umj  2  to  Jone  4, 
Jane  ft  to  July  8, 
July    4  to  Aug.  8, 


100.97 


83.00 
304.00 
174.00 
214M 


10.88 
25.60 
66.00 

i6.eo 


16.60 
16.60 
21.18 


81.21 
16.93 
21.18 


1:2.80 
1:2.63 
1:8.63 
1:4.36 


30.00 
46.00 
88.00 
128.26 


46.00 
88.00 
128.25 
186.76 


lb.  OS. 
1    4 
1    6 
1    6 
195 


Tot€U  Amount  of  Feed  consumed  from  April  12  to  August  8, 


109.97  lbs.  com  meal,  equal  to  dry  matter, 
675.00  qts.  skim  milk,  equal  to  dry  matter, 
117.66  lbs.  com  and  cob  meal,  equal  to  dry  matter, 
53.38  lbs.  wheat  bran,  equal  to  dry  matter, 
69.32  lbs.  gluten  meal,  equal  to  dry  matter. 

Total  amount  of  dry  matter. 

Live  weight  of  animal  at  beginning  of  experiment, 

live  weight  of  animal  at  time  of  killing,  . 

live  weight  gained  during  experiment. 

Dressed  weight  at  time  of  killing, 

Lo08  in  weight  by  dressing. 

Dressed  weight  gained  during  experiment. 


95.03  lbs. 

121.50    " 

101.55    " 

46.71    " 

62.33    " 


427.12  lbs. 

20.00  lbs. 
185.75    " 
165.75    " 
152.00    " 
33.75  lbs.,  or  18.17  per  cent. 
135.63  lbs. 
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Co8i  of  Feed  consumed  during  Estperimeni. 

189.97  lbs.  com  meal,  at  $23.00  per  ton,    . 
168.75  gals,  akim  milk,  at  1.8  cents  per  gallon, . 
117.66  lbs.  com  and  cob  meal,  at  |20.70  per  ton, 
63.38  lbs.  wheat  bran,  at  $23.00  per  ton,    . 
69.32  lbs.  gluten  meal,  at  124.00  per  ton,   . 


|1S6 
304 
1  22 

61 


2.58  lbs.  dry  matter  fed  yielded  1  lb.  of  live  wei^t,  and  8.17 

lbs.  of  dry  matter  yielded  1  lb.  of  dressed  weight 
Ck>8t  of  feed  for  prodaotion  of  1  lb.  of  dressed  pork,  5.13  cenU. 


f6  96 


[3.] 


PEBIODS. 

II 

i 

Pi 

B 

1 

n 

m 

K 

i! 

£ 

m 

l^M 

lis 

m 

ul 

1 

pi 

1^ 

H 

? 

H 

d 

^ 

^ 

^ 

0 

1S8S. 

!lb.M. 

1 

April  18  to  May  1, 

- 

88.00 

10.88 

- 

- 

l:2M 

19iW 

44J0  jl      4 

May     2  to  June  4, 

- 

204.00 

25.60 

16.60 

81.21 

1:2.68 

44.60 

91J5 

1       f 

June    6  to  Jaly  3, 

- 

174.00 

06.12 

16.87 

17.00 

1 : 8.62 

01.26 

IXIM 

I       f 

Jnly    4  to  Ang.  8, 

109.97 

214.00 

16.60 

21.18 

21.18 

1:4.36 

122.00 

196JS 

1  lU 

Total  Amount  of  Feed  consumed  from  April  12  to  August  8. 

109.97  lbs.  com  meal,  equal  to  dry  matter,        .        .        .  95.03  lbs. 

675.00  qts.  skim  milk,  equal  to  dry  matter,        .        .        .  121.50   " 

118.69  lbs.  com  and  cob  meal,  equal  to  dry  matter,  .        .  102.44   ** 

53.65  lbs.  wheat  bran,  equal  to  dry  matter,        .        .        .  46.94    " 

70.38  lbs.  gluten  meal,  equal  to  dry  matter,       .        .        .  63.28    ** 

Total  amount  of  dry  matter, 429.19  lbs. 


Live  weight  of  animal  at  beginning  of  experiment,  .        .  19X)0  lbs. 

Live  weight  of  animal  at  time  of  kOling,  ....        196.25   * 
Live  weight  gained  during  experiment,    ....        177.25   * 

Dressed  weight  at  time  of  killing, 159i)0   * 

Loss  in  weight  by  dressing,  .    37.25  lbs.,  or  18.98  per  cent 

Dressed  weight  gained  during  experiment,       •        .       •        143.61  Ibft 
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Cost  of  Feed  consumed  during  Experiment, 

109.97  lbs.  com  meal,  at  $23.00  per  ton,     . 
168.75  gals,  skim  milk,  at  1.8  cents  per  gallon, . 
118.69  lbs.  corn  and  cob  meal,  at  f  20.70  per  ton, 
53.65  lbs.  wheat  bran,  at  $23.00  per  ton,     . 
70.38  lbs.  gluten  meal,  at  $24.00  per  ton,   . 


2.49  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and 

3.07  lbs.  of  dry  matter  yielded  1  lb.  of  dressed  weight. 
Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  4.97  cents. 


[6.] 


$6  99 


PEBIODS. 


III 

zxs 


Hi 


li| 
III: 


£?3 

a  s^ 

vA 


©•as 


ill 


I 


Jl 


^4- 


Ba 


f 


9 
I 

I 

if 

O 


April  12  to  May  1, 
May  2  to  Jane  4, 
June  5  to  July  8, 
Jaly     4  to  Aof .  8, 


100.97 


83.00 
204.00 
174.00 
214.00 


10.38 
25.60 
M.12 
10.00 


15.00 
16.87 
21.18 


81.21 
17.99 
21.18 


1:2.80 
1 : 2.53 
1 : 3.62 
1:4.35 


18.25 
47.00 
05.00 
142.25 


47.00 
95.00 
142.25 
203.50 


lb.  OS. 
1  7 
1  7 
1  10 
1  11 


Total  Amount  of  Feed  consumed  from  April  12  to  August  8, 

109.97  lbs.  com  meal,  equal  to  dry  matter,         .                .  95.03  lbs. 

675.00  qts.  skim  milk,  equal  to  dry  matter,        .        .        .  121.50    " 

118.69  lbs.  com  and  cob  meal,  equal  to  dry  matter,  .        .  102.44    '* 

58.65  lbs.  wheat  bran,  equal  to  dry  matter,        .        .        .  46.94    " 

70.38  lbs.  gluten  meal,  equal  to  dry  matter,       .        .        .  63.28    " 

Total  amount  of  dry  matter, 429.19  lbs. 


Live  weight  of  animal  at  beginning  of  experiment, 

Live  weight  of  animal  at  time  of  killing, . 

Live  weight  gained  during  experiment,     . 

Dressed  weight  at  time  of  killing. 

Loss  in  weight  by  dressing. 

Dressed  weight  gained  during  experiment, 


18.25  lbs. 
203.50    " 
185.25    - 
165.50    " 
35  lbs.,  or  17.2  per  cent 
153.39  lbs. 
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Cost  of  Feed  consumed  during  ET^perimenL 
109.97  lbs.  corn  meal,  at  $23.00  per  ton,     . 
168.75  gals,  skim  milk,  at  1.8  o&aXs  per  gallon, 
118.69  lbs.  com  and  cob  meal,  at  |20.70  per  ton 
53.65  lbs.  wheat  bran,  at  $23.00  per  ton,     . 
70.38  lbs.  gluten  meal,  at  $24.00  per  ton,    . 


2.32  lbs.  of  dry  matter  fed  yielded  1  lb.  of  live  weight,  and 
2.81  lbs.  of  dry  matter  yielded  1  lb.  of  dressed  weight 

Cost  of  feed  for  production  of  1  lb.  of  dressed  pork,  4.56 
cents. 


$186 

804 

123 

62 

84 

$6  99 


SUHMART  OF  EXPERDCEMT  IX. 


1 

a 

If 

B 

i 

1 

Lire  Weight 
gained   during 

Ibi.). 

pi 

1,       ... 

109.07 

168.76 

118.09 

68.66 

70.38 

170.25 

144.65 

US 

2.           .        .        . 

109.97 

168.76 

117.66 

68.88 

69.32 

166.76 

135^ 

5.13 

8.           .        .        . 

109.97 

168.76 

118.60 

68.66 

70.88 

177.25 

143.61 

4J6 

4.          .        .        . 

109.07 

168.76 

118.69 

68.66 

70JI8 

171.75 

140.36 

4J6 

5.           .        .        . 

109.97 

168.76 

118.69 

68.66 

70Jn 

172.25 

140^7 

4JI 

6.           .        .        . 

109.97 

168.76 

118.69 

63UM 

70.88 

185.26 

153.30 

4M 

669.82 

1,012.60 

7iiai 

S2L68 

421.22 

1,061.60 

858.11 

- 

Total  Cost  of  Feed  consumed  during  the  Above-Hated  Eaperment, 


659.82  lbs.  com  meal,  at  $23.00  per  ton,     . 
1,012.50  gals,  skim  milk,  at  1.8  cents  per  gallon, 
711.11  lbs.  com  and  cob  meal,  at  $20.70  per  ton, 
321  63  lbs.  wheat  bran,  at  $23.00  per  ton,  . 
421.22  lbs.  gluten  meal,  at  $24.00  per  ton, . 


Average  cost  of  feed  for  production  of  1  lb.  of  dressed  pork, 
5.15  cents. 


$7  59 

18  23 

736 

8  70 

5(^ 

$4193 


Manurial  Value  of  Feed  consumed  during  the  Above  Experiment. 

Com  Meal.  Skim  MUk.       Com  and  Cob  MeaL        Wheat  Bran.       OlntcD  MeaL      Tolil. 

$2  11  $8  29  $2  16  $2  01  $4  05       $18  62 

Manurial  value  of  feed  for  production  of  1  lb.  of  dressed  pork,  2.17 
cents. 
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Sdukart  of  Experiments  (II.  to  IX.  inclusive). 
[Based  on  the  same  cost  of  feed  and  mannrial  Taloation  of  feed  consamed.] 


;n| 

^1^ 

KXPEBIMENTS. 

mu 

i^ 

-A 

n.. 

8.31 

5.51 

2.30 

8.00 

m.,  IV.,  v.,      .... 

8.86 

5.92 

2.01 

8.88 

VI 

ZM 

5.60 

2.78 

8.74 

vn.. 

8.07 

5.15 

2.52 

8.80 

vm 

8.27 

5.82 

2^ 

8.58 

K 

8.00 

4.80 

2.80 

8.27 

Qo9t  of  Feed  for  the  Production  of  One  Pound  of  Live  Weight  during 
the  Different  Feeding  Periods. 


Ive  Weight   of 
Animal  at  close 
of  feeding  pe- 
riod (in  Iba.). 

m 

a-H 

ill 

im 

|I§5S 

^ 

o 

u 

I.      I.  Feeding  Period,        .... 

60.00 

28.60 

1.72 

n.       "         " 

96.00 

46.00 

3.87 

m. 

140.26 

46.25 

4.13 

IV. 

200.76 

60.60 

4.78 

2.      I.  Feeding  Period, 

46.00 

25.00 

1.96 

U. 

88.00 

43.00 

4.06 

in. 

128.25 

40.26 

4.57 

IV.         •' 

186.76 

67.60 

6.03 

3.      I.  Feeding  Period, 

44.60 

26.60 

1.92 

n.       "         " 

91.26 

46.76 

8.72 

in.       **         " 

182.00 

40.7A 

4.69 

IV. 

196.26 

64.25 

4.60 

4.      I.  Feeding  Period, 

42.00 

25.00 

1.96 

11. 

86.26 

43.25 

4.02 

m. 

126.00 

40.75 

4.69 

IV. 

188.76 

62.75 

4.61 

6.      I.  Feeding  Period, 

46.00 

23.50 

2.09 

n.       "         " 

86.76 

41.76 

4.17 

m.      "        " 

129.60 

42.75 

4.88 

IV. 

193.76 

64.26 

4.60 

6.      I.  Feeding  Period, 

47.00 

28.75 

1.70 

n.       "         " 

96.00 

48.00 

8.63 

m.      "         " 

142.26 

47.25 

3.96 

IV. 

203.60 

61.25 

4.72 
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Analyses  of  Fodder  ArHcUs  used  in  Experiment  EL 
CoBN  Meal. 


1 

% 

5^. 

|l5 

2 

• 

i 

o 

Moisture  at  100^  C,    . 

18^9 

271.80 

Dry  matter,. 

86.41 

1,728.20 

^ 

_ 

100.00 

2,000.00 

Analysis  of  Dry  Matter. 

Grade  ash,  .... 

1.68 

83.60 

— 

. 

S 

"     cellulose,  . 

1.66 

81.20 

10.61 

34 

-0» 

"     fat,    . 

3.10 

62.00 

47.12 

76 

»H 

**     protein  (nitrogenous 
matter). 

10.42 

208.40 

177.14 

85 

Non-nitrogenous  extract 

matter,     .... 

83.24 

1,664.80 

1,664.91 

94 

100.00 

2,000.00 

1,799.78 

- 

The  analyses  of  com  and  cob  meal  and  of  skim  milk  are 
the  same  as  used  in  the  preceding  experiment. 


Wheat  Bban. 

1^ 

in 

lii 

if'' 

Moisture  at  100®  C,    . 

12.60 

260.00 

Dry  matter,. 

87.60 

1,760.00 

100.00 

2,000.00 

Analysis  of  Dry  Matter, 

Crude  ash,  .... 

6.80 

136.00 

. 

— 

s 

**     cellulose,  . 

10.70 

214.00 

42.80 

20 

-0) 

"     fat,    . 

6.49 

109.80 

87.84 

80 

r4 

"     protein  (nitrogenous 
matter). 

17.79 

366.80 

818.10 

88 

Non-nitrogenous  extract 

matter,     .... 

59.22 

1,184.40 

947.62 

80 

100.00 

2,000.00 

U91.26 
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GrLUTEN  MSAL. 

|il 

111 

^ 

1 

Moisture  at  100<»  C^    . 
Dry  matter,. 

10.09 
89.91 

201.80 
1,798.20 

5.85 
73.87 

667.76 

1,024.41 

34 
76 

86 

94 

Analysis  of  Dry  Matter. 
Crode  ash,  .... 

"     cellulose,  . 

"     fat,    . 

"     protein  (nitrogeDons 
matter). 
Non-nitrogenous  extract 

matter,     .... 

100.00 

.51 

.86 

4.86 

89.28 

54.49 

2.000.00 

10.20 
17.20 
97.20 

786.60 

1,089.80 

100.00 

2,000.00 

1,771.89 

- 

Valuation  of  Essential  FertUiging  Constituents  contained  %n  the  Various 
Articles  of  Fodder  used. 

Nitrogen.  16}  cents  per  pound ;  phoephoric  add.  6  cents ;  potasslam  oxide.  4|  cents. 


PnCnr. 

Corn 

sum 

Corn  and 

Wbeftt 

Glntan 

MeftL 

HOk. 

CobMeaL 

Bran. 

MeaL 

Moisture, 

13.59 

-. 

13.69 

12.60 

10.09 

Nitrogen, 

1.60 

.48 

1.45 

2.49 

6.65 

Phosphoric  acid. 

.662 

.22 

.688 

2M 

.455 

Potassium  oxide. 

.387 

.21 

.548 

1.45 

.059 

Valuation  per  2,000  lbs.,    . 

#6  40 

12  02 

$6  09 

♦12  50 

119  25 
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ANALYSES  OF  FODDER  ARTICLES. 


Corn  Foddeb  (Pridb  of  the  North). 

Moisture  at  100°  C, 24^ 

Diy  matter, 75.18 

lOOXK) 
AfuUysia  of  Dry  Maiter. 

Crude  ash, 5.14 

"     cellulose, 22i6 

"fat, %        .        .  2i2 

"     protein  (nitrogenous  matter), 8i8 

Non-nitrogenous  extract  matter, 61.70 

100.00 
Fertilissing  ConstUuerUs  in  Com  Foddtr. 

Moisture  at  100°  C, 24.87 

Nitrogen  (16 J  cts.  per  lb.), .995 

Phosphoric  acid  (6  ots.  per  lb.), JOl 

Calcium  oxide, 4110 

Magnesium  oxide, .09S 

Potassium  oxide  (4}  cts.  per  lb.), L465 

Sodium  oxide, .794 

Ferric  oxide, i>26 

Insoluble  matter, 1.S18 

Valuation  per  2,000  lbs., f4  77 

Weight  of  stalk  and  ear  (average),     ....  8  os. 

"  stalk  (average), 8  oz. 

"  ear  (average), 5  ox. 

The  above  material  was  cut  when  the  kernels  began  to 

glaze.     Part  of  the  crop  was  pat  into  a  silo.     Both  products 

have  been  used  of  late  in  our  feeding  experiments  with  mil(^ 

cows. 

Corn  Cob  (Prtob  op  the  North). 

[Experiment  Statioo,  1887.] 

Pcreoit 

Moisture  at  100*^  C, 24.76 

Dry  matter, 76.34 

100.00 
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Analysis  of  Dry  Matter. 
Crode  ash, 

"     cellulose, 

"fat, 

"     protein  (nitrogenous  matter),  . 
Non-nitrogetaous  extract  matter. 


Ptr  cent. 

1.76 

83.77 

.63 

3.00 

60.95 


Fertilizing  Constituents  in  Com  Cob, 

Moisture  at  100**  C, 

Nitrogen  (16)  cts.  per  lb.), 

Phosphoric  acid  (6  cts.  per  lb.), 

Calcium  oxide, 

Magnesium  oxide, 

Potassium  oxide  (4\  cts.  per  lb.),       .... 

Sodium  oxide, 

Ferric  oxide, 

Insoluble  matter, 

Valuation  per  2,000  lbs., 


100.00 


Corn  and  Cob  Meal  (Pbidb  of  the  North). 
[Experiment  StadoD,  1887.] 


24.76 
.36 
.069 
.006 
.008 
.612 
.266 
.006 
.267 

•1  71 


Pbb  Ckht. 

. 

1. 

II. 

Passed  sieve,  144  meshes  to  square  inch,     . 

76.36 

73  85 

Moisture  at  100°  C, 

Dry  matter, 

26.34 
73.66 

18.69 
86.31 

Analysis  of  Dry  Matter, 
Crude  ash, 

100.00 
1.64 

100.00 
1.68 

"      cellulose, 

"fat, 

"     protein  (nitrogenous  matter),    . 
Non-nitrogenous  extract  matter, .... 

6.31 

3  36 

7.82 

80.87 

7.76 
3.67 
9.13 

77.77 

100.00 

100.00 

Fertilizing  Constituents  in  Com  and  Cob  Meal.  per  cent 

Moisture  at  100°  C, 26.34 

Nitrogen  (161  cts.  per  lb.), 1.24 

Phosphoric  acid  (6  cts.  per  lb.), .687 

Calcium  oxide, .096 

Magnesium  oxide, .131 

Potassium  oxide  (4}  cts.  per  lb.), .468 

Sodium  oxide, .200 

Ferric  oxide, .004 

Insoluble  matter, .130 

Valuation  per  2,000  lbs.,      .        . $5  19    j 
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CoBN  Enbujlqs. 
[Sent  on  from  MMblehead, 


FsBCsn. 


n. 


Moistoro  at  100°  C, 
Dry  matter,   . 


Analysis  of  Dry  Matter. 
Grade  ash, 

"     cellulose,     .... 

"fat, 

"     protein  (nitrogenous  matter), 
Non-mtrogenouB  extract  matter,  . 


78.88 
21.12 


100.00 

6.32 

26.77 

8.27 

8.94 

66.70 


lOOUK) 


83.48 
16^S 


100.00 

480 

36.S5 

3^ 

6^1 

60.21 


100.00 


Both  samples  of  ensilage,  it  is  stated,  were  planted  and 
harvested  at  the  same  time ;  both  had  their  kernels  folly  de- 
veloped, just  past  the  milky  state,  when  they  were  put  into 
a  silo.  Sept,  20  to  30,  1887.  No,  I.  is  ftom  "  Stoweffs 
Evergreen  Sweet,"  and  No.  11.  from  common  "  Soutiiem 
White  **  com. 

Ensilage  No,  L  shows  a  larger  percentage  of  nitrogenous 
and  non-nitrogenous  matter  than  No.  11.,  yet  it  was  of  a 
decidedly  inferior  general  state  of  preservation  when  re- 
ceived at  our  office*  Whether  this  circumstance  applies  to 
the  entire  contents  of  each  silo,  or  is  merely  of  an  accidental 
nature,  we  are  unable  to  decide. 
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CobmMiai» 
[Amtwnt  MiU.] 


I 
I 


til 

5 


5^i 

pi 
11 


I 


Moistiire  at  100^  C, 
Dry  matter, . 


AnalyHs  of  Dry  Matter. 
Grade  ash,  .        .        .        . 

«*     cellulose,  . 

"     fat,    .... 

^     protein  (nitrogenous 
matter), 
Xon-nitrogenous  extract 

matter,     .... 


11.97 
88.08 


289.40 
1,760.60 


100.00 

1.48 
1.88 
4.81 

11.88 

80.00 


2,000.00 

29.60 
86.60 
96.20 

237.60 

1,600.00 


12.44 
78.11 

201.96 

1,504.00 


100.00 


2,000.00 


1,791.51 


84 
76 

85 

94 


Wheat  Brak. 

[Sent  on  ftom  North  Amherst,  Masi.] 

66.97  per  cent,  passed  screen  144  mesh  to  square  inch. 


1^ 

fil 

pi 

Ill 

III 

1 

IB 

Moisture  at  100^  C,    . 
Diy  matter,. 

9.48 
90.57 

188.60 
1311.40 

51.92 
69.76 

294.98 

954.08 

20 
80 

88 

80 

Analysis  of  Dry  Matter. 
Crude  ash,  .... 

"     cellulose,  . 

"     fat,    .               .  •     . 

"     protein  (nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     .... 

100.00 

6.27 

12.98 

4.36 

16.76 

59.68 

2,000.00 

125.40 

259.60 

87.20 

385.20 

1,192.60 

8 

1-^ 

100.00 

2,000.00 

1370.74 

- 

* 

The  material  is  of  a  fair  average  composition. 
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Fertilizing  ConstUuents  in  Wheat  Bran. 

Pwent 

Moisture  at  100°  C, .  9.43 

Phosphoric  acid  (6  cts.  per  lb.), 2^ 

Magnesium  oxide, J6& 

Calcium  oxide, .18 

Potassium  oxide  (ij  cts.  per  lb.), 1^1 

Sodium  oxide, .15 

Nitrogen  (16^  cts.  per  lb.), 2.43 

Insoluble  matter, i4 

Valuation  per  2,000  lbs., $12  60 


Wheat  Bran. 

[Amherst 

Mill.] 

1 

III 

III 

5^ 

SI  . 

1 

1 

a. 

5 

a. 

£ 

% 

Moisture  at  100°  C,    . 

9.25 

185.00 

_  ! 

Dry  matter,. 

90.75 

1,815.00 

^ 

1 

100.00 

2,000.00 

Analysts  of  Dry  Matter, 

i 
1 

Crude  ash,  .... 

7.90 

158.00 

— 

- 

^ 

"     cellulose,  . 

10.05 

201.00 

40.20 

20 

■  •««» 

"     fat,    .... 

4.73 

94.60 

75.68 

80 

^ 

"     protein  (nitrogenous 
matter). 

16.12 

822.40 

288.71 

88 

Non-nitrogenous  extract 

matter,     .... 

61.20 

1,224.00 

979.20 

80 

100.00 

2,000.00 

1,878.79 
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WaxAT  Bbak. 

[Amhent  MOla.] 

67^0  per  etiU.  passed  screen  144  mesh  to  square  ineh. 


I 

II 


Ill 


J 

31 


Moisture  at  lOOo  C,    . 
Dry  matter,. 


Analysis  of  Dry  Matter, 
Crude  ash,  .       .       .       . 

"    cellulose,  . 

"     fat,    . 

**    protein  (mtrogenons 
matter). 
Non-nitrogenous  extract 

matter,     .       •       •       . 


9.89 
90.11 


197.80 
1,802.22 


100.00 

7.26 

14.80 

5.22 

18.17 

54.55 


2,000.00 

145.20 
296.00 
104.40 

863.40 

1,091.00 


59.20 
88.52 

819.79 

872.80 


100.00 


2,000.00 


1,885.31 


80 
88 
80 


Gluten  Meal. 
{Bought  at  Springfield,  Mass.] 


Moisture  at  100°  C, 
Dry  matter,. 


Analysis  of  Dry  Matter. 
Grade  ash,  .        .        .        . 

"     cellulose,  . 

"     fat 

««     protein  ^nitrogenous 
matter). 
Non-nitrogenous  extract 

matter,     .... 


I, 


9.50 
90.50 


100.00 

1.08 
4.74 
3.92 

36.19 

54.07 


100.00 


5  £  m' 


190.00 
1,810.00 


2,000.00 

21.60 
94.80 
78.40 

723.80 

1,081.40 


2,000.00 


32.23 
59.58 

615.23 

1,016.52 


1,723.56 


34 
76 

85 

94 
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Gluten  Meal. 
[Bought  at  Springfield,  Mass.] 


i 

;l 

SI 

1 

li 

lu 

ill 

o  S  o 

a* 

O 

c 

s 

X 

Moisture  at  100^  C,    . 

11.10 

222.00 

Dry  matter,. 

88.90 

1,778.00 

^ 

1 

1 

100.00 

2,000.00 

Analysis  of  Dry  Matter, 

1 

i 

Grade  ash,  .... 

.65 

11.00 

- 

- 

C4 

"     cellulose,  . 

.91 

18.20 

6.19 

34 

'Oi 

"     f  at,    . 

6.13 

122.60 

93.18 

76 

**     protein  (nitrogenous 

( 

matter), 

34.79 

695.80 

591.43 

85 

1 

Non-nitrogenous  extract 

1 

matter,     .... 

67.62 

1,152.40 

1,083.26 

94 

100.00 

2,000.00 

1,774.06 

- 

^ 

ROWEN. 

[Grown  at  the  Experiment  Station,  1887.    Contained  a  liberal  admixture  of  dorcr.] 

Perceoi. 

Moisture  at  100°  C, %M 

Dry  matter, 91.16 

lOOXW 
Analysis  of  Dry  Matter, 

Crude  ash, 10.50 

"      cellulose 29.46 

"fat, S.05 

"      protein  (nitrogenous  matter), 13.20 

Non-nitrogenous  extract  matter, 1S.'9 

mxfo 

Fertilizing  Constituents  of  the  above  Bowen, 

Moisture  at  100°  C, sm 

Nitrogen  (16  J  cts.  per  lb.) 1.930 

Phosphoric  acid  (6  ets.  per  lb.), ^ 

Potassium  oxide  (4 J  cts.  per  lb.), 2M) 

Calcium  oxide, ^ 

Magnesium  oxide, 197 

Sodium  oxide, 123 

Ferric  oxide, -057 

Insoluble  matter, 2.178 

Valuation  per  2,000  lbs., t9  24 
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Protenbeb. 

[From  Amherst  Mill.] 

Percent. 

Moisture  at  100^  C, 9.40 

Dry  matter, 90.60 

100.00 

Analysis  of  Dry  MaUer. 

Crude  ash, 8.42 

"     cellulose, 11.52 

"fat, 6.76 

'*     protein  (nitrogenous  matter), 14.35 

Non-nitrogenous  extract  matter, 64.95 

100.00 
Nutritive  ratio,  1 :  7.56. 

This  article  is,  according  to  statement,  a  mixture  of  450 
pounds  of  com,  125  pounds  of  oats,  and  100  pounds  of 
wheat  bran. 

Ground  Oat  Feed, 

[Sent  on  from  Salem,  Mass.] 

Per  eent. 

Moisture  at  100°  C, 8.92 

Dry  matter, 9108 

100.00 

Analysis  of  Dry  Matter, 

Crude  ash, 3.52 

"     cellulose, 8.78 

"fat 8.34 

"     protein  (nitrogenous  matter), 18.66 

Non-nitrogenous  extract  matter, 60.69 

100.00 

The  article  is  evidently  a  compound  containing  admixtures 
which  are  richer  in  nitrogenous  matter  and  fat  than  oats. 
A  mere  analysis  of  a  compound  commercial  fodder  article  is 
only  of  interest  to  the  practical  farmer  when  the  amount  and 
kind  of  ingredients  which  serve  in  its  preparation  are  well 
known.  It  is  not  safe,  as  a  rule,  to  invest  to  any  extent  in 
a  compound  conmiercial  fodder  article  without  feeling  well 
satisfied  concerning  the  character  of  its  various  ingredients. 
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Spbmt  Bbkwzb^  Gradt. 
72.63  per  omU.  passed  tkrtmgh  tnesk  144  to  square  indL 


Moisture  at  100^  C, 
Dry  matter. 


Analysis  of  Dry  Matter, 
Grade  ash, 

**     celliilose, 

-     fat, 

*^     protein  (nitrogenous  matter), . 
Non-nitrogenons  extract  matter. 


rvent 

6.98 

mm 


6.15 
15.90 

1.95 
20.49 
55^1 

IOOjOO 
FeriUufing  CanstUuerUs  of  Spent  Brewer^s  Orain. 

Moisture  at  lOOo  C, 64W 

Nitrogen  (16^  ots.  per  lb.), 8j05 

Phosphoric  add  (6  cts.  per  lb.), Ii6 

Potassium  oxide  (4}  cts.  per  lb.), 1.552 

Calcium  oxide, JS% 

Magnesium  oxide, .S86 

Sodium  oxide, MI 

Ferric  oxide, J59 

Insoluble  matter, 1.770 

Valuation  per  2,000  lbs 112  88 

The  material  is  of  a  fidr  quality  as  fieur  as  composition  is 
concerned. 

CoTTOK  Hulls. 

[I.  snd  n.  teot  on  from  Boston,  Mam.] 


PBBCkR. 

L 

n. 

Moisture  at  100°  C, 

Dry  matter, 

10.17 
89.83 

11.45 
88J5 

Analysis  of  Dry  Matter. 
Crude  ash, 

««     cellulose, 

«*     fat, 

^     protein  (nitrogenous  matter),  . 
Non-nitrogenous  extract  matter, . 

100.00 

2.75 
61.40 

iM 

4.90 
88.59 

100.00 

8.38 

40i4 

4i7 

5i6 

46.75 

lOOM 

lOOiX) 
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IMitttinff  OonriituMU  of  Cotton  SuUs. 
[I.iiidII.iMitoDft<imBo«loa(niiMMalw*e)t  m.  tent  oo  from  Memidito,T«im.] 


PBBCsirT. 

L 

u. 

in. 

MoistarqttlOOoC,  .        .       .       . 

10.17 

11.46 

8.76 

Phosphoric  acid. 

.U 

.28 

.18 

Magnesium  oxide, 

.38 

.29 

.26 

Caldnm  oxide,  . 

.18 

.20 

.22 

Potaasium  oxide. 

1.19 

1.06 

1.07 

Nitrogen,    . 

.77 

.76 

.74 

Inaolable  matter, 

.06 

.008 

.11 

Valuation  per  3,000  Iba., 

18  66 

t8  76 

18  67 

COTTON-SSED  MKAL. 

[Sent  on  from  North  Amhent,  Mast.] 

68.34  per  cerU.  passed  sieve  144  mesh  to  square  inch. 

Pweent 

Moisture  at  100^  C, 6.84 

Dry  matter, 98.16 

100.00 
Analysis  of  Dry  Matter, 

Grade  ash, 7.06 

•*     oellnlose, 10.88 

-     fat, 18.02 

"*     protein  (nitrogenous  matter), 40.18 

Non-nitxogenons  extract  matter,        .*••••  28.96 

100.00 
A  fkir  sample  of  its  kind. 
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FIELD  EXPEKIMBNTS. 


I.    Field  A.    Foddbb  Cobn  raised  with  Single  Abticles  or 
Plant  Food. 

n.    Field  B.    Fodder  Crops  raised  with  and  wrraorr  Com- 
plete Manure. 

ni.     Field  C.     Experiments  with  Fodder  Crops  for  Green 
Fodder. 

IV.     Experiments  with  Potatoes  ;  and  Paper  on  Potato  Scab, 
BY  Prop.  James  E.  Humphrey. 

V.     Experiments  with  Root  Crops. 

VI.     Notes  on  Miscellaneous  Field  Work. 


[96] 


Digitized  by 


Google 


Digitized  by 


Google 


FIELD  EXPERIMBNTS. 


[Field  A.] 

I.    Fodder  Corn  raised  upon  Worn-out  Meadow  Lands 

PARTLY  fertilized  WITH  OnE  OR  TwO  SPECIAL  ARTICLES 

OF   Plant  Food,  partly  without  the  Use  of  any 
Manurial  Matter. 

The  observations  recorded  below  extend  already  over  a 
period  of  five  years.*  The  field  selected  for  tiie  experi- 
ment was  utilized  for  a  series  of  years  previous  to  1882  as  a 
meadow  for  the  production  of  hay.  The  annual  yield  of  that 
crop  had  suffered  at  that  time  a  serious  decline  in  quantity 
and  quality.  During  the  spring  of  1883  it  was  planted  with 
com  for  the  production  of  fodder  com,  without  the  use  of 
any  manurial  matter. 

The  same  course  of  planting  and  of  general  treatment  was 
carried  out  during  the  year  1884.  The  com  fodder  raised 
in  that  year  left  no  doubt  about  the  serious  exhaustion  of 
the  soil,  as  far  as  its  fitness  for  a  further  successful  cultiva- 
tion of  com  fodder  was  concerned,  for  the  entire  yield  of 
that  crop  amounted  only  to  5,040  pounds  per  acre,  with  a 
moisture  of  thirty  per  cent.  The  soil  had  evidently  reached 
a  condition  which  promised  to  prove  favorable  for  a  special 
investigation,  as  far  as  the  extent  and  the  particular  charac- 
ter of  its  exhaustion  on  plant  food  was  concerned,  whether 
the  failure  of  the  crop  was  due  to  a  general  exhaustion  of 

•  For  deUOli,  see  preceding  reports,  1883, 1884, 1886, 1886, 1887. 
[97] 
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essential  articles  of  plant  food,  or  to  that  of  any  particular 
one  of  them. 

As  the  cultivation  of  grasses  and  fodder  com  affects  the 
manurial  resources  of  the  soil  in  a  similar  direction,  by 
abstracting  approximately  one  part  of  phosphoric  acid  to 
four  parts  of  potash,  it  seemed  but  natural  that  a  soil  which 
originally  did  not  contain  much  more  of  available  potash 
than  of  available  phosphoric  acid  must  become  unproductive, 
as  far  as  these  crops  are  concerned,  before  the  latter  is 
exhausted.  It  is  not  less  evident  that  a  system  of  manuring, 
devised  with  reference  to  this  circumstance  alone,  can  pre- 
vent an  early  decline  of  remunerative  crops  in  the  majority 
of  cases. 

The  recognized  importance  of  both  —  grasses  and  fodder 
com  —  in  our  present  system  of  general  fiarm  management 
has  served  as  the  principal  inducement  to  begin  our  field 
experiments  at  the  Experiment  Station  with  a  practice  illus- 
tration of  the  particular  serious  changes  which  a  close  rota- 
tion of  these  crops  produces  in  the  existing  soil  resources  of 
plant  food,  wherever  the  adopted  system  of  manuring  does 
not  provide  for  a  periodical  return  of  fertilizing  substances, 
with  reference  to  the  kind  and  to  the  amount  of  each  of  them 
carried  off  by  the  crop. 

The  land  set  apart  for  the  experiment  consists  of  ten 
adjoining  plats,  one-tenth  of  an  acre  each  in  size.  The  plats 
are  five  feet  apart ;  the  grounds  between  them  are  kept  free 
from  any  growth,  and  receive  no  fertilizing  ingredients  of 
any  description.  The  entire  field  is  surrounded  by  a  tile 
drain,  and  each  plat  has  a  separate  one  through  its  centre. 
This  terminates  at  its  east  end  in  a  well,  which  is  connected 
with  the  surrounding  drain. 

The  systematic  treatment  of  the  various  plats  began  in 
May,  1885.  All  were  ploughed,  year  after  year,  at  the 
same  time  and  in  the  same  manner,  —  in  autumn  after  har- 
vesting and  in  spring  before  manuring  and  planting  Plats 
1,  3,  5,  7,  9  and  10  received  annually  for  three  succeeding 
years,  1885, 1886  and  1887,  an  addition  of  a  definite  amount 
of  either  phosphoric  acid  or  of  a  nitrogen  compound  or  of  a 
potash  compound;    while  plats  2,  4,  6  and   8  received  no 
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manurial  matter  daring  that  period.  All,  except  plat  6, 
were  planted  daring  the  above-stated  three  sacceeding  years 
with  the  same  variety  of  com  (Clark),  Plat  6  received 
during  that  time  no  fertilizing  material ;  it  was  ploughed  and 
worked  with  the  cultivator  in  the  same  manner  and  at  the 
same  time  when  the  other  plats  were  thus  treated ;  it  was 
kept  clear,  as  far  as  practicable,  from  every  kind  of  vegeta- 
ble growth  (black  fallow). 

The  details  of  the  work  and  of  the  annual  results  of  the 
course  pursued  in  the  management  of  the  experiment  have 
been  described  in  the  preceding  annual  report.  The  subse- 
quent summary  may  suffice  here  to  record  the  principal  facts 
brought  out  before  the  beginning  of  the  present  year  (1888) . 
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A  careful  study  of  these  results  shows  that  neither  phos- 
phoric acid  nor  any  form  of  nitrogen,  when  applied  each  by 
itself,  even  in  exceptionaUy  large  proportions,  has  produced 
a  material  change  in  the  annual  yield,  as  compared  with  that 
obtained  on  unfertilized  plats.  The  application  of  potash 
compounds  alone  shows  in  every  instance  a  decided  increase 
in  the  crop.  The  annual  yield  was  increased  by  its  use 
during  the  first  two  years  to  twice  the  amount  of  that  pre- 
vious to  its  special  application. 

1888.  — The  original  plan  of  the  experiment  has  not  been 
altered  materially  during  the  past  season.  The  principal 
aim  of  our  investigation  has  been  the  same  as  during  the 
three  preceding  years ;  namely,  to  study  the  direction  and 
the  degree  of  exhaustion  on  plant  food  of  field  <*  A"  during 
the  progress  of  our  investigation. 

The  results  of  the  past  season  (1888)  confirm  the  conclu- 
sion presented  in  our  previous  annual  report,  1887.  An 
exceptional  deficiency  of  the  soil  on  available  potash,  pro- 
duced by  continued  close  rotation  of  grasses  and  com 
fodder,  without  any  substantial  provision  for  an  exception- 
ally large  consumption  of  potash,  proves  still  the  first  cause 
of  a  reduced  annual  yield  of  com  fodder. 

The  exhaustion  on  available  plant  food  assumes,  however, 
as  might  be  expected,  a  more  general  character  as  years 
pass  on.  This  fact  shows  itself  plainly  in  a  gradual  falling 
off  of  the  annual  yield  on  plat  9,  where  a  liberal  amount  of 
potash  as  the  sole  fertilizing  material  exerted  in  preceding 
years  a  marked  beneficial  influence  on  the  annual  yield.  The 
same  circumstance  causes  evidently  the  lower  yield  upon 
those  plats  (1  and  7)  which  received  a  liberal  manuring  with 
potash  compounds  two  years  later,  and,  after  a  repeated 
application  of  each,  phosphoric  acid  or  nitrogen  had  failed 
to  improve  the  annual  yield. 

A  manuring  for  three  successive -years  with  potash  alone 
has  sufficed  in  our  case  to  terminate  its  beneficial  effect  on 
the  natural  productiveness  of  the  soil,  as  far  as  the  com 
crop  is  concerned.  More  complete  manures  are  required  to 
restore  a  desirable  degree  of  fertility  of  the  soil. 

The  result  obtained  on  plat  6  deserves  a  particular  notice. 
This  plat  had  been  used,  in  common  with  the  entire  area 
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occupied  by  our  experiment,  for  two  years  in  succession, — 
1883  and  1884,  —  for  the  production  of  fodder  com  without 
the  use  of  any  manurial  matter.  The  degree  of  exhaustion 
of  the  entire  field  was  very  marked  and  practically  unifonn. 
During  the  spring  of  1885,  when  all  other  plats  were  planted 
with  the  same  variety  of  com,  plat  6  was  ploughed  and 
harrowed  like  the  remainder,  but  not  planted  with  com ;  it 
was  assigned  to  the  task  of  ascertaining  the  effects  of  *'  black 
fallow  "  on  the  soil  under  treatment.  It  seemed  of  interest, 
in  connection  with  our  inquiry,  to  illustrate  the  influence  of 
mere  atmospheric  agencies  on  the  future  productiveness  of 
our  field.  For  this  purpose,  during  the  years  1885,  1886 
and  1887,  the  plat  was  ploughed,  harrowed  and  treated  with 
the  cultivator  in  the  same  manner  and  at  the  same  time  as 
the  remaining  plats.  During  that  entire  period  no  manurial 
matter  of  any  description  was  applied.  The  appearance  of 
every  description  of  vegetation  was,  as  far  as  practicable, 
prevented  by  a  timely  use  of  the  cultivator. 

At  the  beginning  of  the  past  season,  after  having  pro- 
duced no  crop  for  three  succeeding  years,  it  was  prepared 
in  the  same  way  and  at  the  same  time  as  the  other  plats  for 
the  planting  of  one  and  the  same  variety  of  com.  Xo 
manurial  matter  was  on  that  occasion  applied  to  plat  6. 
The  date  of  planting  the  com,  and  the  subsequent  treatment 
of  the  crop  to  the  time  of  harvesting,  was  the  same  in  all 
cases.  The  yield  of  fodder  com  upon  plat  6  was  the  third 
lowest  in  the  scale  including  all  plats;  i.  e.,  1,930  pounds 
per  acre.  It  was  also  the  poorest-looking  crop  upon  field 
*'  A"  during  the  larger  portion  of  the  season.  The  result 
shows,  in  a  very  striking  manner,  that  the  growing  of 
plants  does  materially  assist  in  rendering  available  the 
inherent  mineral  plant  food  of  the  soil.  The  growti  ot 
three  years,  although  in  our  case  exceptionally  small,  was 
lost  to  us.  Our  observation  in  this  connection  confirms  the 
results  of  more  recent  careful  investigations  into  older 
systems  of  agricultural  practice.  Black  &llow,  as  a  rule, 
does  not  materially  benefit  the  productiveness  of  an  ex- 
hausted soil,  and  ought  to  be  discouraged,  therefore,  from  a 
mere  financial  point,  at  present  rates  of  rent. 

The  subsequent  more  detailed   description  of  the  field 
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work  carried  on  during  the  past  season,  as  well  as  the 
conditions  of  the  crop  at  different  stages  of  growth,  upon 
different  plats  into  which  field  "A"  has  been  subdivided, 
will  enable  all  parties  interested  in  the  experiment  to  draw 
their  own  conclusions  regarding  its  teachings. 

The  entire  field  was  ploughed  twice,  as  in  previous  years, — 
in  autumn,  a  short  time  after  harvesting  the  crop,  and  early 
in  the  succeeding  spring.  The  fertilizing  materials,  single 
or  compound,  wherever  used,  were  applied  broadcast,  and 
slightly  harrowed  under  some  time  before  planting. 

Flat    1.    Received  50  pounds  of  muriate  of  potash  (25  pounds  of 
potassium  oxide). 
Flat    2.    50  pounds  of  nitrate  of  soda  (7-8  pounds  of  nitrogen). 
Plat   3.    100  pounds  of  dissolved  bone-black  (16-17  pounds  of  soluble 
phosphoric  acid). 

Nothing. 

97  pounds  of  magnesia  sulphate. 

Notliing. 

50  pounds  of  muriate  of  potash  (25  pounds  of  potassium 

50  pounds  of  sulphate  of  ammonia  (10  pounds  of  nitrogen). 
50  pounds  of  muriate  of  potash  (25  pounds  of  potassium 

97  pounds  of  sulphate  of  potash  and  magnesia  (25  pounds 
of  potassium  oxide)  ;  100  pounds  of  dissolved  bone-black  (16-17  pounds 
of  soluble  phosphoric  acid). 

The  com  (Clark)  was  planted  in  drills,  May  29.  The 
rows  were  three  feet  and  three  inches  apart,  and  the  kernels 
were  dropped  in  the  rows  from  twelve  to  fourteen  inches 
apart,  with  six  to  eight  seeds  in  a  place.  The  entire  field 
was  subsequently  kept  clean  from  weeds  by  a  frequent  use 
of  the  cultivator  or  the  hoe,  as  circumstances  advised. 

The  young  plants  appeared  above  ground  quite  uniformly, 
June  5.  They  soon  showed,  however,  marked  difierences 
in  regard  to  the  rate  of  growth  upon  different  plats,  and 
presented,  as  the  season  advanced,  more  or  less  striking 
differences  in  their  general  appearance. 
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A  change  in  the  color  of  the  plants  was  first  noticed  at  the 
beginning  of  July  upon  plat  6,  and  subsequently  in  those 
upon  plat  8.  Tassels  appeared  at  about  the  same  time  on 
plats  I9  2j  3j  5,  7  and  9,  and  about  three  days  later  on  plats 
4,  6  and  8.  An  examination  of  the  plants  at  the  time  of 
cutting,  September  14,  showed  that  those  raised  upon  pkts 
2,  3,  4,  6  and  8  had  either  no  ears  or  but  a  few  imperfect 
ones,  while  those  firom  plats  1,  5,  7  and  9  had  more.  Plat 
10  had  from  two  to  three  times  as  many  as  either  of  the  last 
mentioned.  The  majority  of  the  plats,  with  the  exceptioD 
of  plat  10,  had  produced  only  small  and  imperfect  ears. 

The  following  tabular  statement  contains  the  exact  results, 
as  far  as  the  character  of  the  crop  is  concerned :  — 
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Height  of  Pboiti 
When  Cut 


Weight  of  Storer. 


Weight  of  Ban. 


Hat  1, 

Rat  2, 

Hat  8, 

Hat  4, 

Hat  6. 

Hat  6. 

Hat  7, 

Hat  8, 

Flat  9, 

Hat  10, 


72  inches. 

62  " 
46  " 
86  " 
72  " 
82  " 
74  " 
29  " 

63  " 
84  " 


669  lbs. 

280  " 

160  " 

113  " 

610  " 

193  " 

626  " 

141  " 

487  " 

607  " 


68  lbs. 

23  " 

0  " 

1  " 
64  " 

0  " 

60  " 

6  " 

66  " 

180  " 


The  experiment  will  be  continuedy  with  some  modifica- 
tions, for  another  year.  As  the  condition  of  the  soil  in  field 
'«A"  (see  next  page)  becomes  from  year  to  year  better 
known,  its  fitness  for  investigations  of  a  similar  character 
increases  as  time  advances. 

The  photographic  illastrations  accompanying  this  chapter 
represent  some  of  the  most  striking  features  noticeable  in 
the  growth  of  these  plats.  They  illustrate  in  particular  the 
striking  influence  of  potash  on  the  annual  yield,  and  show  the 
disadvantages  of  black  fallow  on  the  productiveness  of  farm 
lands. 

The  annual  yield  of  crops  of  dry  com  fodder  is  stated 
with  reference  to  the  same  moisture,  48  per  cent. 

The  crops  raised  during  the  years  1886,  1887  and  1888, 
on  plats  1,  2,  6,  7  and  9,  have  served  for  our  illustrations. 
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EXPERIMENTS   WITH   CORN    FODDER. 
(One-tenth  of  an  acre.) 


PiKLD  A.     Plat  i. 


1886.  50  lbs.  Sodium  Nitrate  (  ^7  to8  lbs.  nitrogen). 

Yield  of  Drj  Corn  Fodder.  430  lbs. 


50  lbs.  Sodium  Nitrate  (  =7  to  8   lbs.    Nitrogen)    and  .50  lbs. 
Muriate  of  Potash  (  ^25  lbs.  potassium  oxide). 
Yield  of  Dry  Corn  Fodder,  720  lbs. 


1888.  50  lbs.  Muriate  of  PoUsh  (  =25  lbs.  Potassium  Oxide)By  ^^OOqIc 

Yield  of  Dry  Corn  Fodder,  617  lbs. 
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EXPERIMENTS   WITH    CORN    FODDER.      Field  A       Plat  2. 


1886. 


No  Fertilizer. 
Yield  of  Drv  Corn  Fodder,  250  Ibfi. 


1887 


No  Fertilizer. 
Yield  of  Dry  C<^rn  Fodder,  165  lbs. 


1888.  ^o  lbs.  Sodium  Nitrate  (=  7  to  8  lbs  Nitrogen). 


Digitized  by 


Google 


EXPERIMENTS   WITH   CORN   FODDER.     Fi«ld  A. 


A  field  with  complete  manure,  oonftisting  of  Barn-jard  manure 
and  potash  Salts. 

Yield  of  Dry  Corn  Fodder,  2800  lbs. 


ft 


^^I'^^'-r^'^fW 


Plat  6.     1888.     Was  kept  free  from  any  vegetation  from  1885  to  1888; 
and  planted  in  1888  with  corn  without  receiving  any  manurial  inatt^i0QQ[^ 
Yield  of  Dry  Corn  Fodder,  193  lbs.  *^ 
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EXPERIMENTS   WITH    CORN    FODDER.    Field   A,     Plat   7. 
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1886.     100  lbs.  DisKoived  Bone-black  (=  17  lbs.  available  phosphoric 
acid).     Yield  of  Dry  Corn  Fodder.  255  lbs. 


1887.      100  Ibh.  Dissolved  Bone-black  (  =  17  lbs.  available  phosphoric 

acid)  and  50  lbs.  Muriate  of  Potash  (=  25  lbs.  Potassium  Oxide). 

Yield  of  Dry  Corn  Fodder.  730  lbs. 


'^ 


?*«L^^ 


^ogk 


•  ftftfi  m    IKc      MiiiMOt**     r^f    P.,toi.Vi    I    -    yr    IKc      ^f    P/. 
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KXHERIMENTS   WITH    CORN    FODDER.       Piei  i.  A.       Pi  at  9. 


1886.  50  lbs.  Muriate  of  Potash  '  =  2s;  lbs.  Potassium  Oxide). 

Yield  of  Dry  Corn  Fodder.  840  lbs. 


1887.  50  lbs.  Muriate  of  Potash  (=25  lbs.  Potassium  Oxide). 

Yield  of  Dry  Corn  Fodder.  655  lbs. 


iMMHidifJBoQle 

f888.  50  lbs.  Muriate  of  Potash (^  25  lbs.  Potassium  Oxide). 

Yield  of  Dry  Corn  Fodder,  s.5.1  lbs 
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n.     Intluenoe  op  Fertilizers  on  the  Quantity  and 
Quality  op  Prominent  Fodder  Crops. 

[Fl6ld"B.T 

The  field  assigned  to  the  above-stated  mquiry  is  located 
west  of  field  ••A,'*  and  has  been  used,  like  the  latter,  for 
several  years  previous  to  the  establishment  of  the  Experi- 
ment Station,  for  the  production  of  hay.  The  land  is  nearly 
on  a  level,  and  runs  from  north  to  south ;  it  occupies  at  the 
present  time  an  area  of  1.7  acres.  The  soil  consists  of  a 
somewhat  sandy  loam.  During  the  spring  of  1883  it  was 
ploughed  and  prepared  for  raising  com  fodder.  This  crop 
was  raised  for  one  year  in  drills,  and  without  the  aid  of  any 
manurial  matter.  The  previous  thorough  mechanical  treat- 
ment of  the  soil,  as  well  as  its  impoverished  condition,  was 
considered  favorable  for  the  contemplated  work.  In  1884 
the  entire  field  was  subdivided  into  eleven  plats  of  equal 
size,  with  five  feet  of  space  between  them.  Every  alternate 
plat  has  received  from  that  date  annually  the  Bame  kind  and 
same  amount  of  fertilizer,  —  six  hundred  pounds  of  ground 
bones  and  two  hundred  pounds  of  muriate  of  potash  per 
acre.  The  fertilizer  has  been  applied  at  an  early  date  each 
spring,  either  broadcast  or  between  the  rows,  as  circum- 
stances admitted.  It  was  in  each  case  subsequently  slightly 
harrowed  under.  Since  1885,  all  crops  on  that  field  have 
been  raised  in  rows;  this  system  of  cultivation  became  a 
necessity  in  the  case  of  grasses,  clovers,  etc.,  to  secure  a 
clean  crop  for  observation.  The  rows,  in  the  case  of  com 
and  leguminous  plants,  were  three  feet  and  three  inches 
apart;  and  in  the  case  of  grasses,  two  feet.  The  space 
between  the  different  plats  measured  five  feet ;  it  has  received 
thus  far  no  manurial  substance  of  any  description,  and  is 
kept  clean  from  vegetation  by  a  proper  use  of  the  cultivator. 
Plats  11,  13,  15,  17,  19  and  21  are  fertilized  annually; 
plats  12,  14,  16,  18  and  20  have  received  thus  far  no  fer- 
tilizer. The  single  plats  are  either  occupied  by  one  variety 
of  plants  or  by  two ;  in  some  instances  several  plats  are  used 
for  one  and  the  same  crop.  Com  and  various  prominent 
varieties  of  meadow  grasses  and  of  leguminous  plants  have 
thus  fisir  been  selected  for  observation. 
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The  details  of  the  work  carried  on  upon  field  "B"  are 
from  year  to  year  recorded  in  the  annual  report  of  the 
Station.  As  the  chemical  analyses  of  the  crops  raised 
require  considerable  time,  on  account  of  other  contemponiy 
pressing  engagements  in  the  laboratory,  they  are  usually 
published  in  bulletins  and  the  reports  of  the  succeeding 
year.  These  analyses  may  claim  a  special  interest,  as  tiiej 
are  made  of  a  variety  of  fodder  crops,  raised,  as  fiir  u 
practicable,  under  corresponding  circumstances  with  refer- 
ence to  climate,  to  soil,  to  system  of  manuring,  to  the 
adopted  modes  of  cultivation,  of  harvesting  and  of  analyz- 
ing. In  making  this  statement,  I  do  not  mean  to  imply 
that  our  local  conditions  of  climate  and  of  soil  are  in  every 
instance  the  most  favorable  ones  to  enable  the  various  crops 
here  on  trial  to  attain  in  all  cases  the  highest  possible  derel- 
opment.  This  qualification  of  our  results  applies  with  more 
or  less  propriety  to  some  varieties  of  grasses  as  well  as  of 
leguminous  plants. 

The  subsequent  tabular  record  of  the  crops  raised  npon 
the  different  plats  of  field  ^^B'^  since  1884  may  assist  in  a 
desirable  understanding  of  its  past  history  and  its  condition 
at  the  beginning  of  the  season  of  1888.  The  single  plats 
are,  since  1886,  each  175  feet  long  and  33  feet  wide. 
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1888.  — At  the  beginning  of  the  season  but  few  changes 
became  necessary  in  the  management  of  the  field ;  for,  plats 
13,  14,  17,  18,  19,  20  and  21  being  still  occupied  by  a 
perennial  vegetation,  only  plats  11,  12,  15  and  16  i-equired 
pai-ticular  attention  in  that  direction.  It  was  decided  to  add 
the  Kentucky  blue-grass  (Festuca  pratensis)  and  the  Soja 
bean  {Soja  hispidd)  to  our  list  of  prominent  crops  on  trial 
upon  field  **B.'* 

Plats  11  and  12  were  seeded  down,  in  drills  two  feet 
apart,  with  Kentucky  blue-grass;  and  plats  15  and  16  with 
Soja  beans,  in  rows  three  feet  and  three  inches  apart,  to  cor- 
respond with  the  rule  adopted  for  grasses  and  leguminous 
plants.  In  both  instances  one  plat  was  fertilized  in  the  same 
way  as  heretofore,  with  fine-ground  bones  and  muriate  of 
potash  (11  and  15),  and  the  other  two  (12  and  16)  received 
no  fertilizer.  The  Kentucky  blue-grass  was  seeded  down 
rather  late.  May  24,  and  the  Soja  beans  May  18.  The 
mechanical  condition  of  the  soil  was  in  both  cases  very  sat- 
isfactory for  the  work. 

Those  plats  which  were  still  occupied  by  perennial  plants, 
planted  in  preceding  years,  were  treated  between  the  rows 
at  an  early  date  with  the  cultivator,  and  subsequently  the 
weeds  and  foreign  growth  in  the  rows  removed  with  the  hoe 
and  the  hand.  Plats  13,  17,  19  and  21  received  at  the  same 
time  their  annual  supply  of  manure,  consisting  of  fine-ground 
bones  and  muriate  of  potash.  Plats  14,  16,  18  and  20  re- 
ceived none. 

As  the  plats  were  175  feet  long  and  33  feet  wide,  equal  to 
an  area  of  5,775  square  feet,  each  received  a  mixture  of  80 
pounds  of  ground  bones  and  27  pounds  of  muriate  of  potash. 

The  subsequent  enumeration  of  crops  raised  upon  field 
**B,'*  during  the  years  1887  and  1888,  shows  the  change 
made  in  crops  at  the  beginning  of  tiie  past  season. 
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1887. 


1888. 


PlatNo.ll(fertUli«d),  . 
PIU  No.  12  (onfertnised), 

Flat  No.  IS  (fenUtxed),    . 

Plat  No.l4(aDferUlixed), 

Plat  No.  16  (ferUUxed),  . 
Plat  No.  16  (nnfenllUed), 
Plat  No.lT(f«rtiUi«d).   . 

Plat  No.  18  (anferUllsed), 
Plat  No.  10  (ferUllsed),  . 
Plat  No. »  (anfertUlxed), 
PlaiNo.21(fertUlsed),  . 


Corn  (Olark  variety ). 
Corn  (Clark  yariety). 

i  Italian  rye-graM  (LoUum  Itaticum), 
BogUsh  rye-graM  (LoUum  permne). 
(Italian  rye-graM. 
Bnglitb  rye.graaa. 
Five  varieties  Sonthern  oow-pea. 
Five  varieties  Bouthern  oow-pea. 
Meadow  feeoue  iFeMtueapratenHt). 

iAlalke  elover. 
Medium  red  clover. 
(Alalke  elover.  , 

Medium  red  clover. 
(Mammoth  red  clover. 
AUalfo  (Inoeme). 
(Mammoth  red  clover. 
Alfalfa  (lacemo). 


Kentucky  blne-grau. 
Eentacky  blncgraea. 

!  Italian  rye  grass. 
Bngllsh  rye- grass. 
(Italian  ryegrass. 
Bngllsh  ryegrass. 
Soja  bean. 
Bojs  bean. 
Meadow  fescue. 

iAlsike  clover. 
Medium  red  clover. 
iAlsike  clover. 
Medium  red  clover. 
f  Mammoth  red  clover. 
Alfalfk. 

f  Mammoth  red  clover. 
Alfalfa. 


The  general  appearance  of  the  plats  seeded  down  in  pre- 
ceding years  with  perennial  varieties  of  grasses  and  of 
leguminous  plants  presented  some  interesting  features  at 
the  opening  of  the  late  season.  Some  crops  had  suffered 
seriously  from  winter-killing,  while  others  had  passed  un- 
harmed through  the  winter.  Wherever  the  growth  had  suf- 
fered, the  fact  showed  itself  invariably  in  the  most  serious 
degree  upon  unfertilized  plats. 

Perennial  rye^grass^  plat  14  (unfertilized),  was  almost 
entirely  winter-killed;  while  upon  plat  13  (fertilized)  a 
much  less  serious  effect  could  be  noticed. 

Italian  rye-grass  looked  decidedly  better  preserved  in 
both  instances  than  the  perennial  rye-grass. 

Meadow  fescue  i  plat  17  (fertilized),  appeared  remarkably 
vigorous,  and  retained  the  lead  for  the  entire  season,  as  far 
as  the  varieties  of  grasses  on  trial  are  concerned. 

Alsike  clover  was  seriously  winter-killed  upon  the  unfer- 
tilized plat  18,  while  upon  the  fertilized  plat  19  it  was  very 
well  preserved. 
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Medium  red  clover  appeared  in  Mr  conditaon  upon  plat  18 
(unfertilized),  yet  fell  behind  the  alsike  clover  on  plat  19 
(fertilized). 

Alfalfa  and  mammoth  clover  y  on  plats  20  and  21,  presented 
the  same  features  in  their  growth  as  was  noticed  with  refer- 
ence to  alsike  clover  and  medium  clover. 

The  weight  of  the  hay  obtained  from  the  first  cut  of  each 
kind  of  crop,  when  well  advanced  in  blooming,  gives  a  fair 
representation  of  their  general  character  and  condition  at  the 
time  of  harvesting.  The  yield  is  in  every  instance  stated 
with  reference  to  an  entire  plat  (175x33  feet),  in  case  of 
fertilized  as  well  as  unfertilized  ones. 


Gbasses. 


BofltohBje-OnM, 
eatJiaj6,1888. 

cat  July  6,1886. 

Meadow  rtmt, 
cot  Jo^  3.  MB. 

Fertilized  plat,      • 
Unfertilized  plat,  . 

800  lbs. 
90    " 

260  lbs. 

105     « 

700  IbB. 
Koplat 

Lbguminous  Plants. 

Medlam  Red 

dorer, 
cot  July  «,;« 

oiitJa|jr6,]n8. 

MammotbBad 

Glorer. 
eatJol76.18B8. 

eiitJid7i,l» 

Fertilized  plat, . 
Unfertilized  plat,      . 

690  lbs. 
250    ** 

490  lbs. 
70    " 

460  lbs. 
20    « 

150  lbs. 
50   - 

Fertilized  plat. 
Unfertilized  plat. 


SojA  BfiAK  (Green). 

Cot  Ang  80, 1888. 


2,080  lbs. 
1,660  " 


(Tlie  crop  was  pat  into  a  lilo  Aug.  80, 1886.) 


The  Soja  bean  has  been  raised  during  the  past  season  in 
different  parts  of  the  fields  to  serve  for  ensilage.  The  in- 
vestigation of  this  valuable  plant  is  not  yet  finished,  and 
a  detailed  description  has  been  reserved  for  a  future  date. 
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As  the  cultivation  in  rows  is  an  exceptional  one  as  far  as 
meadow  grasses  and  clovers  are  concerned ,  no  attempt  has 
been  made  to  state  their  yield  per  acre.  The  principal  aim 
of  the  experiment  on  field  "  B  **  consists,  as  has  been  stated 
above,  in  securing  suitable  samples  of  each  crop  on  trial,  for 
the  purpose  of  ascertaining  the  influence  of  stage  of  growth 
and  of  a  different  degree  of  fertility  of  the  soil  on  their  com- 
position. Sufficient  material  has  been  collected  of  every 
crop  stated  above,  and  the  results  of  a  chemical  analysis  of 
each  will  be  published  from  time  to  time  as  the  work 
advances. 

The  analyses  of  alfalfit  and  of  alsike  clover  of  the  first 
year's  gi*owth  (1887)  have  been  already  published  in  the 
annual  report  for  that  year ;  also  analyses  of  orchard  grass, 
red-top,  meadow  fescue  and  timothy.    (See  pages  125-132.) 
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m.        EXPEBIMENTS     WITH     FODDEB     CrOPS     FOB     GbEEN 

FODDEB. 

[Field  "C.'T 

In  a  discourse  on  fodder  supply  for  dairy  cows,  in  the  pre- 
ceding annual  report,  pages  89,  90,  the  following  statement 
was  made :  — 

The  practice  of  raising  a  greater  variety  of  valuable  crops  for 
green  fodder  deserves  the  serious  consideration  of  farmers  en- 
gaged in  the  dairy  business;  for  it  secures  a  liberal  supply  of 
healthy,  natritious  fodder,  at  a  time  when  hay  becomes  scarce 
and  costly,  and  when  it  woald  be  still  a  wasteful  practice  to  feed 
an  imperfectly  matured  green  fodder  com.  The  frequently 
limited  area  of  land  fit  for  a  remunerative  production  of  grasses, 
and  the  not  less  recognized  exhausted  condition  of  a  large  pro- 
portion of  natural  pastures,  make  it  but  judicious  to  consider 
seriously  the  means  which  promise  not  only  to  increase,  but  also 
to  cheapen,  the  products  of  the  dairy. 

A  liberal  introduction  of  reputed  forage  crops  into  farm  opera- 
tions has  everywhere,  in  various  directions,  promoted  the  success 
of  agricultural  industry.  The  desirability  of  introducing  a  greater 
variety  of  fodder  plants  into  our  farm  management  is  generally 
conceded.  In  choosing  plants  for  that  purpose,  it  seems  advis- 
able to  select  crops  which  would  advantageously  supplement  our 
leading  fodder  crop  (aside  from  the  products  of  pastures  and 
meadows), — the  fodder  corn  and  com  stover. 

Taking  this  view  of  the  question,  the  great  and  valuable  family 
of  leguminous  plants,  as  clovers,  vetches,  luceme,  serradella,  peas, 
beans,  lupines,  etc.,  is,  in  a  particular  degree,  well  qualified  for 
that  purpose.  They  deserve  also  a  decided  recommendation  in 
the  interest  of  a  wider  range,  for  the  introduction  of  economical 
systems  of  rotations,  under  various  conditions  of  soil,  and  differ- 
ent requirements  of  markets.  Most  of  these  fodder  plants  have 
an  extensive  root  system,  and,  for  this  reason,  largely  draw  their 
plant  food  from  the  lower  portion  of  the  soil.  The  amount  of 
stubble  and  roots  they  leave  behind  after  the  crop  has  been 
harvested  is  exceptionally  large,  and  decidedly  improves  both  the 
physical  and  chemical  condition  of  the  soil.  The  lands  are  con- 
sequently better  fitted  for  the  production  of  shallow-growing 
crops,  as  grains,  etc.  Large  productions  of  fodder  crops  assist  in 
the  economical  raising  of  general  farm  crops ;  although  the  area 
devoted  to  cultivation  is  reduced,  the  total  yield  of  the  land  is 
usually  more  satisfactory. 
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Each  farmer  ought  to  make  his  selection,  from  among  the 
various  fodder  plants,  to  suit  his  individual  resources  and  wants ; 
yet,  adopting  this  basis  as  his  guide,  he  ought  to  make  his  selec- 
tion on  the  basis  that  the  crop  which  is  capable  of  producing,  for 
the  same  area,  the  largest  quantity  of  nitrogen  contiuning  food 
constituents,  at  the  least  cost,  is,  as  a  rule,  the  most  valuable  one 
for  him. 

Our  prominent  fodder  plants  may  be  classified,  in  regard  to  the 
relative  proportion  of  their  nitrogenous  organic  food  constituents 
to  their  non-nitrogenous  organic  food  constituents  (nutritive 
ratio) ,  in  the  following  order :  — 

1.  Leguminous  plants,  clover,  vetch,  etc.,        .        .        1 : 2.2  to   1 :  45 

2.  Grasses, l:5.0to   1:8.0 

3.  Green  com,  roots  and  tnbers,       .        .        .  1 : 6.0  to  1 :  15X) 

The  composition  of  the  various  articles  of  food  used  in  farm 
practice  exerts  a  decided  influence  on  the  manurial  value  of  the 
animal  excretions,  resulting  from  their  use  in  the  diet  of  different 
kinds  of  farm  live  stock.  The  more  potash,  phosphoric  add, 
and,  in  particular,  nitrogen,  a  fodder  contains,  the  more  valuable 
will  be,  under  otherwise  corresponding  circumstances,  the  mana- 
rial  residue  left  behind,  after  it  has  served  its  purpose  as  a  con- 
stituent of  the  food  consumed. 

As  the  financial  success  in  most  farm  management  depends,  in 
a  considerable  degree,  on  the  amount,  the  character  and  the  cost 
of  the  manurial  refuse  material  secured  in  connection  with  the 
special  farm  industry  carried  on,  it  needs  no  further  argument  to 
prove  that  the  relations  which  exist  between  the  composition  of 
the  fodder  and  the  value  of  the  manure  resulting  deserve  the 
careful  consideration  of  the  farmer,  when  devising  an  efiicient 
and  at  the  same  time  an  economical  diet  for  his  live  stock. 

Believing  in  the  correctness  of  the  previous  remarks,  it 
has  been  one  of  the  aims  of  the  manager  of  the  Station  to 
experiment  with  various  new  fodder  crops,  to  ascertain 
their  adaptation  to  our  climate  and  soil,  and  their  fitness  for 
the  support  of  the  dairy  industry  at  a  period  of  the  season 
when  good  hay  is  scarce,  and  when  the  green  fodder  com 
has  not  yet  reached  a  desirable  condition  to  do  its  best. 

Some,  as  the  vetch.  Southern  cow-pea  and  serradella, 
have  been  cultivated  for  several  years  past  on  a  compara- 
tively large  scale,  with  marked  success.     They  yielded  a 
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liberal  amount  of  green  fodder  from  the  beginning  of  June 
to  the  beginning  of  October.  Their  good  services  as  green 
fodder  for  milch  cows  during  that  period  have  been  described 
in  the  last  annual  report  (1887,  pages  35-48).  Similar 
results  have  been  obtained  in  this  direction  during  the  past 
season.  The  details  of  the  feeding  experiment  form  a  part 
of  this  report. 

The  observations  with  reputed  fodder  crops  have  been 
extended  during  the  past  year ;  most  of  them  were,  how- 
ever, raised  on  a  small  scale,  to  ascertain  merely  their 
general  character  and  their  particular  degree  of  adaptation 
to  our  climate  and  soil,  and  to  secure  material  for  analysis, 
to  compare  their  relative  proportions  of  essential  nutritive 
constituents. 

The  fiEict,  as  has  been  stated  before,  that  all  these  crops 
are  raised  under  corresponding  conditions,  as  far  as  climate, 
soil,  modes  of  cultivation  and  of  fertilization  and  particular 
stages  of  growth  are  concerned,  imparts  to  the  results  the 
claim  of  bn  exceptional  value  to  decide  judiciously  their 
comparative  merits. 

1888, — Field  **  C**  comprises  at  present  an  area  328  feet 
long  and  183  feet  wide.  It  was  ploughed  the  previous  fall, 
and  again  April  26 ;  it  was  harrowed  soon  after,  and  fertilized 
broadcast  at  the  rate  of  six  hundred  pounds  of  fine-ground 
bones  and  two  hundred  pounds  of  muriate  of  potash  per 
acre.  The  field  b  divided  into  two  parts,  running  from  east 
to  west ;  they  are  separated  from  each  other  by  a  passage- 
way three  feet  wide. 

The  northern  half  of  the  field  is  70  feet  wide  and  328  feet 
long;  the  southern  half  is  of  the  same  length,  but  110  feet 
wide. 

The  latter  is  again  sub-divided  into  three  equal  plats, 
each  111  X  109  feet,  or  11,990  square  feet.  The  east  end 
of  this  field  was  planted  with  a  mixture  of  vetch  {yicia 
saliva)  and  of  oats  (variety,  western).  The  middle  divis- 
ion was  planted  the  same  dajf  with  serradella,  and  the 
western  with  Southern  .cow-pea.  YetoJi  and  oats  were 
seeded  broadcast,  and  serradella  and  Southern  cow-pea  in 
drills,  three  feet  three  inches  apart.  The  northern  half  of 
field  *<C  was  occupied  by  a  series  of  crops  in  rows. 
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mnning  from  south  to  north,  three  feet  three  inches  apart, 
with  the  exception  of  the  carrots,  which  were  planted  in 
rows  fourteen  inches  apart.  The  crops  were  arranged  in 
the  following  order,  beginning  on  the  east  end :  — 

Danvers  carrots,  ninety  rows. 

Welcome  oats,  three  rows. 

Hairy  vetch  (  Vida  viUosa),  one  row. 

Small  pea  (Laihyrus  saHvus),  one  row. 

Sulla  (Eedysarum  coronarid),  one  row. 

Bird's-foot  clover  (Lotus  camicukUtts),  three  rows. 

Lotus  villosus^  three  rows. 

Sweet  clover  {MelUotus  alba),  three  rows. 

Early  cow-pea,  one  row. 

Teosinte  (Euchlama  euxurians)^  two  rows. 

Flour  com.  one  row. 

Pop-corn,  striped  rice,  one  row. 

Chinese  sugar  cane,  seven  rows. 

Early  orange  cane,  fifteen  rows. 

Early  amber  cane,  fifteen  rows. 

The  seeds  of  the  plants,  with  the  exception  of  the  carrots, 
serradella,  vetch  and  Southern  cow-pea,  were  sent  on  by 
the  United  States  Department  of  Agriculture. 

Vetch  and  Oats.  —  Twenty-five  pounds  of  vetch  and  fifty 
pounds  of  oats  were  seeded  broadcast  May  8.  The  oats 
appeared  above  ground  May  15,  the  vetch  on  May  17. 
The  oats  began  to  head  out  and  the  vetch  to  bloom  Jane 
30.  Both  crops  had  reached  a  height  of  28  inches  July  5, 
and  of  32  inches  July  12.  The  feeding  of  the  crop  began 
July  7  and  terminated  July  23.  The  total  yield  of  the 
green  crop  amounted  to  5,276  pounds,  or  8.53  tons,  per 
acre. 

Southern  cow-peas  were  seeded  in  rows,  three  feet  and 
three  inches  apart.  May  14.  They  appeared  above  ground 
May  28.  The  plants  were  six  inches  high  June  27 ;  twelye 
inches  high  July  12;  and  twenty  inches  high  August  3. 
They  began  to  fill  out  the  space  between  the  rows  August 
10 ;  bloomed  August  17,  arid  formed  pods  August  23.  The 
feeding  of  the  crop  commenced  September  4,  and  was 
finished  September  15.  The  crop  had  suffered  somewhat 
from  frost  September  7.  The  total  yield  amounted  to 
4,050  pounds,  or  7.36  tons,  per  acre. 
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Serradella  was  planted  in  row8,  three  feet  three  inches 
apart,  May  14.  The  young  plants  appeared  above  ground 
May  26.  They  had  reached  a  height  of  six  inches  July  5  ; 
began  blooming  July  12,  and  measured  eleven  inches,  when 
a  blight  made  its  appearance  on  the  leaves,  which  ultimately 
destroyed  the  crop  to  such  an  extent  that  no  part  of  it  was 
fed.  The  grounds  occupied  by  the  serradella  had  been 
used  during  the  preceding  season  for  the  cultivation  of 
different  varieties  of  wheat,  which  seriously  suffered  from 
fungoid  growth.  The  exceptionally  wet  season  most  likely 
contributed  also  towards  the  failure  of  the  crop. 

The  early  frost,  September  7,  terminated  prematurely 
the  observations  on  Chinese  sugar  cane,  early  orange  cane 
and  early  amber  cane. 

Teosinte,  pop-corn,  flour  com,  melilotus,  sulla,  hairy 
vetch  and  lotus,  have  been  sampled  for  analysis. 

The  perennial  varieties  of  leguminous  plants  are  left  in 
the  field  for  observations  during  the  coming  season,  when 
their  special  agricultural  merits  will  be  dbcussed. 
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IV.      EXPSRIMENTS   WITH  POTATOES. 

The  experiments  reported  in  this  connection  are  continna- 
tionB  of  those  described  under  the  same  heading  in  our  last 
annual  report. 

One  of  the  experiments  has  been  carried  on  upon  the 
same  portion  of  field  ^^D'*  since  1884.  It  was  originally 
instituted  for  the  purpose  of  studying  the  effects  of  high- 
grade  German  potash  salts,  muriate  of  potash  and  potash 
magnesia  sulphate,  as  the  main  potash  source  of  plant  food, 
on  the  quantity  and  the  quality  of  potatoes  raised  by  their 
assistance. 

The  second  one,  observations  with  scabby  potatoes,  owes 
its  origin  to  the  interest  created  by  some  observations  made 
in  connection  with  the  former ;  it  was  carried  on,  for  impor- 
tant reasons,  upon  a  different  part  of  the  farm. 

A.     Observations  upon  Field  •*  D.** 

[Varied :  Beaa^  of  Hebcoo.] 

An  examination  of  the  preceding  records  of  this  experi- 
ment cannot  &il  to  show  that  our  original  plan  has  been 
seriously  interfered  with  by  an  early  and  persistent  appear- 
ance of  either  scab  or  blight,  or  of  both  combined.  The 
scab  appeared  in  some  parts  of  the  field  sooner  than  in 
others,  — in  the  fertilized  part  of  the  soil  sooner  or  more  ex- 
tensively than  in  the  unfei-tilized  soil.  The  results  in  1884 
were  not  as  bad  as  in  1885.  The  seed  potatoes  used  in  1885 
were  selected  from  our  own  crop ;  they  were  planted  upon 
the  same  part  of  the  field  where  they  bad  been  produced  the 
preceding  season.  The  system  of  manuring  and  of  general 
treatment  was  the  same  as  in  the  previous  year.  A  blight 
on  the  leaves  appeared  that  year  in  August,  and  terminated 
the  experiment  prematurely.  The  crop,  when  harvested 
August  26,  was  found  suffering  from  scab  in  all  parts  of  the 
field  engaged  in  the  experiment. 

It  was  decided,  in  sight  of  these  facts,  to  continue  the 
experiment  in  1886  upon  the  same  field,  with  some  modifica- 
tions, to  ascertain,  if  possible,  whether  the  main  influence 
regarding  the  results  in  our  past  observation  had  to  be 
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ascribed  to  atmospheric  agencies,  or  to  the  condition  of  &a 
soil  and  the  fertilizer  applied,  or  to  the  quality  of  the  seed 
potato  used. 

1886.  —The  same  field  was  used  as  in  1885.  The  land 
was  well  prepared  by  ploughing  and  harrowing  April  27, 
and  subsequently  fertilized  the  same  as  in  previous  years. 
The  change  regarding  the  character  of  the  fertilizer  applied 
consisted  in  using  nearly  twice  the  amount  of  potash  salts, 
muriate  and  sulphate  of  potash,  for  the  same  area,  in  case  of 
plats  1  and  3.  A  second  important  change  from  our  pre- 
vious practice  consisted  in  securing  first  quality  seed  po- 
tatoes, in  particular  free  from  scab.  The  same  variety, 
Beauty  of  Hebron,  was  obtained  for  that  purpose  from  Ver- 
mont ;  it  was  as  fair  an  article  as  could  be  desired.  The 
system  of  planting  and  cultivating  was  the  same  as  in  pre- 
vious years.  The  potatoes  were  planted  upon  all  plats  May 
5,  1886.  All  the  vines  were  in  full  blossom  July  6;  Om 
began  to  turn  yellowish  and  dry  up  July  30.  The  crop  on 
the  entire  field  was  dried  up  August  8.  This  change  seined 
to  appear  most  marked,  and  first,  on  the  vines  raised  firom 
whole  potatoes.     The  crop  was  harvested  August  28. 

Neither  a  liberal  use  of  our  own  mixture  of  commercial 
manurial  substances,  rich  in  potash  compounds,  nor  the 
selection  of  a  fair  quality  of  seed  potatoes  from  another 
locality,  had  afiected  our  results,  as  compared  witii  those  of 
the  previous  season ;  for  the  entire  crop,  with  scarcely  any 
exception,  was  badly  disfigured  by  scab.  The  potatoes  were 
unfit  for  family  use,  and  had  to  be  sold  at  a  low  price  for 
stock  feeding. 

A  due  consideration  of  all  the  circumstances  which  aooom- 
panied  our  course  of  observations  thus  far,  induced  as  to 
draw  the  following  conclusions :  — 

1.  Medium-sized  whole  potatoes  give  better  results,  as 
&r  as  a  large-sized,  marketable  crop  is  concerned,  than  half 
potatoes  obtained  from  tubers  of  a  corresponding  size. 

2.  Disregarding  the  results  of  the  first  year,  when  pre- 
viously existing  resources  of  plant  food  in  liberal  quuitities 
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most  have  rendered  the  influences  of  an  additional  supply  of 
manurial  substances  less  marked » it  appears  that  sulphate  of 
potash  produced  better  results  in  our  case  than  muriate 
of  potash. 

3.  The  premature  dying  out  of  the  vines,  accompanied 
by  blight  or  scab,  or  both,  must  be  considered  a  controlling 
cause  of  an  exceptionally  large  amount  of  small  potatoes. 

4.  Some  peculiar  condition  of  the  soil  upon  the  lands 
used  for  this  experiment  is  to  be  considered  the  real  seat  of 
our  trouble.     (For  further  details,  see  annual  report.) 

To  test  the  correctness  of  conclusion  4  still  further,  the 
experiment  was  continued  for  another  year. 

1887. — The  same  plats  as  in  previous  years  were  utilized 
for  the  experiment.  The  subdivisions  remained  unchanged. 
The  fertilizers  applied  were  the  same  as  in  1886. 

The  lands  were  ploughed  and  harrowed  during  the  first 
week  of  May,  and  the  potatoes  planted  in  all  plats  May  11. 
First  quality  potatoes.  Beauty  of  Hebron,  raised  in  Ver- 
mont, were  used  as  seed.  The  growth  looked  well  upon  all 
plats  until  July  28,  when  the  vines  on  plats  2  and  3  began 
to  turn  yellow.  They  commenced  drying  up  August  9,  and 
by  August  12  were  dry  on  all  plats.  An  examination  of  the 
little  potatoes,  July  1,  showed  already,  in  every  case,  the 
marks  of  scab. 

The  entire  crop,  when  harvested,  was  so  seriously  affected 
by  scab  that  it  proved  worthless  in  the  general  market. 

The  months  of  July  and  August  were  exceptionally  wet 
and  warm  in  our  part  of  the  State,  a  circumstance  which  has, 
most  likely,  aggravated  our  trouble. 

The  potato  crop  was  in  that  year  quite  extensively  a  fail- 
ure in  our  vicinity,  wherever  low  lands  had  been  used  for  its 
production. 

1888.  —  The  continued  failure  to  raise  upon  this  field  a 
potato  crop  free  from  a  serious  attack  of  scab  had  strength- 
ened our  belief  that  neither  the  kind  of  fertilizer  applied,  nor 
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the  particular  character  of  tiie  season,  nor  tiie  qnaHty  a!  the 
seed  potatoes  used,  had  any  special  rehition  to  our  resoUs; 
but  that  some  peculiar  feature  of  the  soil  would  ultimately 
prove  to  be  the  cause  of  our  trouble. 

Assuming  that  the  presence  of  some  injurious  parasite  in 
our  soil  might  be  the  first  cause  of  the  scab,  it  was  decided 
to  devise  some  means  by  which  its  development  would  be 
prevented.  The  following  course  was  adopted  :  Three  plats, 
ea«h  forty-four  by  seventy  feet,  corresponding  in  location  with 
plats  1,  2  and  3  in  our  description  of  preceding  years,  were 
assigned  for  the  observation. 

Plat  1,  located  on  the  eastern  side  of  the  stated  area,  re- 
ceived the  same  manure  and  in  the  same  proportion  as  in  the 
preceding  year  (600  pounds  of  fine-ground  bones  and  580 
pounds  of  potash-magnesia  sulphate  per  acre).  The  plat 
thus  fertilized  was  subsequently  subdivided  into  two  equal 
parts,  of  which  one  received  broadcast  a  mixture  of  one-half 
a  pound  of  bi-sulphide  of  carbon  and  of  ninety-five  pounds 
of  air-slaked  lime ;  while  the  other  half  received  broadcast  a 
mixture  of  one-half  a  pound  of  carbolic  acid  and  of  mn^- 
five  pounds  of  air-slaked  lime. 

In  both  instances  the  soil  was  subsequently  slightly  har- 
rowed before  the  potatoes  were  planted. 

Plat  2,  located  between  plats  1  and  3,  received,  as  in 
previous  years,  no  fertilizer ;  but  one  hundred  and  ninety 
pounds  of  air-slaked  lime  were  sown  broadcast  and  har- 
rowed in  before  planting.  The  application  of  lime  was  made 
here  to  assist  in  discriminating  between  the  influence  of  a 
mere  application  of  air-slaked  lime,  and  tiiat  of  a  mixture  of 
either  bisulphide  of  carbon  or  carbolic  acid  and  air-slaked 
lime. 

Plat  3,  forming  the  western  end  of  our  experimental  field, 
received  for  manuring  purposes,  as  in  the  preceding  years, 
fine-ground  bones  and  muriate  of  potash,  at  the  rate  of  600 
pounds  of  the  former  to  300  pounds  of  the  latter  per  acre. 
The  fertilizer  was  applied  broadcast  and  slightly  harrowed 
in.     The  plat  thus  prepared,  in  a  similar  way  to  plat  1,  was 
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sabeeqaently  sabdivided,  like  the  latter,  into  two  equal 

parts.     One  part  was  treated  broadcast  with  a  mixture  of 

air-slaked  lime  and  of   bisulphide   of 

carbon,  and  the  other  one  with  that  of 

air-slaked  lime  and  of  carbolic  acid,  in 

the  same  way,  as  far  as  relative  portions 

and  total  amount  are  concerned,  before 

planting. 
The  potatoes  were  planted  on  all  the 

plats    May    7 ;   they  appeared   pretty 

uniform  above  ground  May  27.  The 
general  treatment  of  the  crop  during  the 
entire  time  was  the  same  on  all  plats, 
and  closely  corresponded  to  the  course 
pursued  in  preceding  years.  The  vines 
b^an  to  change  their  color  August  17, 
and  were  all  dead  August  31.  The 
change  seemed  to  be  a  natural  one ;  no 
indications  of  blight  could  be  discovered 
on  the  leaves ;  the  extreme  wetness  of 
the  season  seemed  to  favor  the  continu- 
ation of  the  growing  period.  The  crop 
on  all  the  plats  was  harvested  Septem- 
ber 7.  An  examination  of  the  entire 
crop,  when  spread  out  over  the  field, 
showed  no  marked  difference  in  any 
particular  part  of  the  various  plats.  The 
potatoes  were  of  a  fair  size,  but  seriously 
suffering  from  scab  and  rot. 

Plat  1  yielded  1,080  pounds  of  pota- 
toes ;  plat  2,  876  pounds,  and  plat  3, 
976  pounds,  of  all  sizes.  Fifteen  bushels 
of  scabby  potatoes,  nearly  one-third  of 
the  entire  crop,  were  collected  before 
the  crop  was  removed  from  the  field. 

Although  the  results  of  the  year  are 
discouraging,  the  experiment  will  be  repeated,  with  some 
modification,  when  a  more  favorable  season  may  assist  in  the 
work. 
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B.     Observations  toiih  Scabby  Potatoes. 
The  experiments  were  inaugurated  in  1886  for  the  pur- 
pose of  inquiring  into  the  circumstances  which  control  the 
development  and  the  propagation  of  the  scab  on  potatoes. 

1886.  — The  first  year's  work  in  this  connection  has  been 
confined  to  the  task  of  observing  the  behavior  of  scabby 
potatoes  as  seed  potatoes,  under  some  definite  previous 
treatment.  To  prevent  a  possible  propagation  of  scab  in  the 
new  crop  by  infected  seed  potatoes,  the  following  course  was 
adopted:  Thoroughly  scabby  potatoes,  obtained  from  the 
previously  described  experimental  plats,  were  treated  with 
some  substances  known  to  be  destructive  to  various  forms  of 
parasitic  growth.  This  operation  was  carried  out  with  die 
intention  of  destroying  the  propagating  power  of  adherent 
germs  of  an  objectionable  character  before  planting  Ijie  seed. 

The  field  for  the  experiment  was  distinctly  separate  from 
other  experimental  plats  for  the  cultivation  of  potatoes.  It 
had  been  used  for  many  years  previous  for  the  raising  of 
grass,  and  had  since  been  planted  but  once,  —  the  preceding 
year  ( 1885 ) , — with  com.  The  land  was  prepared  by  plough- 
ing and  harrowing  in  the  same  way  as  other  potato  fields.  It 
was  fertilized  broadcast,  at  the  rate  of  600  pounds  of  ground 
rendered  bones  and  290  pounds  of  potash-magnesia  sulphate. 

The  field  was  subdivided  into  five  plats  of  equal  size, 
eighty  feet  long  and  fifty  feet  wide,  and  the  potatoes  subse- 
quently planted  in  rows,  IJiree  feet  three  inches  apart,  with 
hills  three  feet  from  each  other  in  the  rows.  Three  feet  of 
space  was  left  between  the  plats  unoccupied.  The  scabby 
seed  potatoes  selected  for  the  trial  were,  as  far  as  practi- 
cable, of  a  uniformly  medium  size.  Ekich  lot  was  immersed 
in  the  particular  solution  prepared  for  ihe  different  plats ; 
after  being  kept  there  for  twenty-four  hours  they  were 
removed  and  directly  planted. 

Plat  1  was  planted  with  healthy  and  smootli  potatoes, 
without  any  previous  treatment.  This  course  was  adopted 
to  learn  whether  soil,  fertilizer,  or  atmospheric  agencies  of 
the  season  would  £avor  the  appearance  of  scab  in  the  crop. 
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Plat  2.  The  scabby  seed  potatoes  were  allowed  to  remain 
for  twenty-four  hoars  in  a  saturated  solution  of  muriate  of 
potash  before  being  planted. 

Plat  3.  A  strong  solution  of  hypochlorite  of  lime  (bleach- 
mg  lime)  was  applied  in  a  similar  way»  for  the  preparation 
of  the  scabby  seed,  as  in  case  of  plat  2. 

Plat  4.  A  saturated  solution  of  carbolic  acid  in  water 
served  in  this  instance  for  the  treatment  of  the  scabby  po- 
tatoes. 

The  potatoes  were  planted  in  all  plats  on  the  same  day, 
May  7.  The  vines  did  not  appear  evenly  at  first ;  they  were, 
however,  equally  vigorous  upon  all  plats  at  the  close  of  June. 

The  tops  on  all  plats  were  pretty  generally  dried  up 
August  8.  The  potatoes  were  harvested  on  the  entire  field 
August  30.  The  yield  on  all  plats  was  fair,  and  the  quality 
of  the  potatoes,  almost  without  exception,  excellent ;  this 
seemed  to  be  more  striking  in  regard  to  those  on  plats  2,  3 
and  4,  which  had  been,  in  the  beginning  of  the  season,  some- 
what behind  in  growth.  Here  and  there  could  be  seen  a 
potato  with  a  small  mark  of  scab ;  a  large  proportion  were 
perfectly  smooth,  and  without  any  sign  of  it.  The  results 
were  recorded  as  those  of  a  first  experiment. 

The  fact  that  a  scabby  potato  may  produce,  under  certain 
circumstances,  a  smooth  and  otherwise  excellent  potato, 
was  confirmed.  Good  potatoes  have  been  raised  before 
from  seed  potatoes  suffering  from  scab,  without  any  previous 
treatment  similar  to  ours.  Without  any  intention  of  antici- 
pating the  results  of  future  observations,  or  to  point  out 
with  certainty  the  exact  cause  of  our  results,  we  expressed 
the  opinion  that  a  difference  in  the  condition  of  the  soil  in 
our  old  and  new  experimental  potato  plats  might  have 
proved  to  be  the  principal  cause  of  our  trouble ;  for  the 
former  yielded,  from  healthy  potatoes,  most  inferior  scabby 
potatoes;  while  the  latter  produced,  from  scabby  potatoes, 
a  most  superior,  smooth  potato,  under  otherwise  almost 
identical  conditions,  as  far  as  soil,  mode  of  cultivation  and 
kind  of  fertilizer  were  concerned,  upon  lands  in  close  prox- 
imity, during  the  same  season.  . 
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1887. — The  experiment  was  repeated  upon  the 
lands,  with  but  a  slight  modification.  The  soil  was  ploughed 
and  fertilized,  as  in  the  preceding  year.  Ten  plats,  each  fifty 
feet  long,  were  planted  with  four  rows  of  potatoes,  three  feet 
three  inches  apart,  and  with  nineteen  hills  in  the  row. 
Medium-sized,  whole  scabby  potatoes  (Beauty  of  Hebron), 
selected  from  the  crop  raised  upon  our  own  fields  during  the 
previous  year,  and  which  is  described  in  some  preceding 
pages  under  the  heading  **  Potato  Experiment,  A,"  served 
as  seed  potatoes.  One-half  the  plats  were  planted  widi 
scabby  potatoes,  all  from  the  same  lot,  after  being  inmiersed 
for  eighteen  hours  in  some  solution  prepared  for  that  pur- 
pose ;  and  the  other  half  were  planted  without  any  preyioos 
treatment  of  the  seed,  —  plats  2,  6  and  10  with  our  scabby 
potatoes.  Beauty  of  Hebron,  and  plats  4  and  8  with  healthy, 
smooth  tubers,  of  the  same  variety. 

Scabby  potatoes,  soaked  in  a  solution  of  potassium  sulphide. 

Scabby  potatoes,  without  any  particulai*  treatment 

Scabby  potatoes,  treated  with  a  solution  of  hypochlorite  of 

lime  (bleaching  lime). 
Smooth,  healthy  potatoes,  without  previous  treatment 
Scabby  potatoes,  treated  with  a  solution  of  potassium  chloride 

(muriate  of  potash). 
Scabby  potatoes,  without  previous  treatment 
Scabby  potatoes,  treated  with  a  solution  of  carbolic  add. 
Smoo^,  healthy  potatoes,  not  treated. 
Scabby  potatoes,  treated  with  copper  sulphate  (blue  coppoas). 
Plat  10.    Scabby  potatoes,  not  treated. 

The  young  plants  made  their  appjearance  on  all  plats,  ex- 
cept plat  9,  June  1 ;  those  on  plat  9  appeared  ei^t  or  ten 
days  later.  The  entire  crop  looked  uniformly  well.  The 
vines  dried*  up  on  all  plats  at  about  the  same  time.  The 
crop  was  harvested  with  the  following  results :  — 
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Scabby. 

Copper  ■slpbide  (blae  copperas). 
None. 

OolyTblUaleft.    Mora 

or  leaa  scabby. 
Somewhat  aoabby. 

A  carefal  consideration  of  these  results  tends  to  show  that 
a  certain  condition  of  the  soil  has  been  the  leading  cause  for 
the  origin  and  propagation  of  the  scab ;  for  scabby  seed 
potatoes  have  produced  healthy,  smooth  tubers,  both  with 
and  without  any  special  previous  treatment  (see  plats  1,2, 
7  and  8).  On  the  other  hand,  it  is  not  without  interest  to 
notice  that  plats  1,  3  and  7  have  furnished  us  with  some  of 
the  best  potatoes  we  have  raised  during  the  past  season. 


1888. —  The  field  occupied  by  the  experiment  was  the  same 
as  during  the  preceding  year.  The  same  arrangement  of 
plats  was  adopted.  The  preparation  of  the  soil,  as  far  as 
ploughing  and  manuring  are  concerned,  was  the  same  as  in 
the  preceding  season.  The  solutions  of  chemicals  for  the 
treatment  of  part  of  the  seed  potatoes  was  identical  with  that 
of  the  preceding  year.  All  tiie  details  of  the  field  work,  be- 
ginning with  planting  and  ending  with  harvesting,  were 
closely  coriiBsponding  to  the  course  pursued  in  1887. 

The  potatoes  were  planted  May  9 ;  the  vines  died  on  all 
plats,  apparently  without  any  exceptional  external  cause, 
between  August  23  and  31.  No  niarked  difference  could  be 
noticed  in  the  appearance  of  the  potatoes  from  the  various 
plats.     All  plats  had  produced  some  scabby  potatoes.     The 
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result  of  the  season  is,  to  say  the  least,  an  indifferent  one,  as 
far  as  the  action  of  the  varioos  solutions  of  antiseptics  as  a 
preventive  of  scabby  potatoes  is  concerned. 

The  conclusion  arrived  at  in  previous  years  has  evidently 
received  an  additional  support  by  the  results  of  the  past 
season.  Every  one  of  our  observations  thus  far  made  in 
this  connection  points  towards  the  soil  as  the  bearer  of  the 
cause  of  the  scab  on  potatoes.  The  inquiry  into  the  first 
cause  of  the  scab  will  be  continued. 

Those  of  our  readers  who  are  not  £Buniliar  with  the  present 
views  entertained  by  scientists  regarding  the  real  character 
of  the  scab  on  potatoes,  will  find  Professor  Humphrey's  dis- 
cussion of  this  subject,  which  accompanies  this  chapter  of 
our  annual  report,  very  interesting  and  profitable  reading. 

It  has  been  considered  of  interest  to  photograph  the  seed 
potatoes,  and  subsequently  some  specimens  of  a  correspond- 
ing size  of  those  raised  from  them.  This  course  it  is  thought 
will  furnish  us  in  time  with  an  exact  record  of  the  exterior 
characteristics  of  genuine  varieties,  and  assist  us  in  dis- 
criminating between  new  and  old.  As  tiie  Beauty  of  Heb- 
ron, Early  Rose  and  Polaris  (originated  by  H.  F.  Smith  of 
Waterbury  Centre,  Vt.)  have  been  the  principal  varieties 
raised  upon  the  fields  of  the  Station  during  the  past  season, 
their  photographs  accompany  this  report.  A  picture  of 
the  Colorado  wild  potato,  raised  on  our  lands,  may  not  be 
without  iifterest  in  this  connection.  The  pictures  are  in 
every  case  taken  at  an  equal  distance,  and  thus  allow  a  com- 
parison  of  relative  sizes. 
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POTATO  SCAB. 

BT  JAI.  BLllS  HVMPHRKT,  PB0FM80R  OF  TBOBTABLB  niTSIOUMT. 

The  value  of  the  potato  crop  in  Massachusetts  exceeds 
that  of  any  other  planted  crop ;  consequently,  the  loss  by 
any  widespread  and  serious  disease  of  this  crop  must  be  an 
important  item.  The  conmionest  and  most  constant  disease 
which  attacks  the  potato  in  the  field  is  that  conmionly 
known  as  the  **  scab."  It  is  well  known  in  both  Europe  and 
America,  and  attacks  the  tubers,  giving  little  or  no  evidence 
of  its  presence  in  those  parts  of  the  plant  above  ground. 
The  cause  of  this  trouble  is  not  at  all  understood,  though 
various  theories  are  held  as  to  its  nature.  It  is  propK>sed  in 
the  present  paper  to  discuss  briefly  the  present  state  of  our 
knowledge  of  the  potato  scab,  by  way  of  introduction  to  a 
series  of  investigations  of  the  disease  which  the  writer  ex- 
pects to  carry  on  during  the  coming  year. 

The  disease  first  manifests  itself  in  the  form  of  small  cor- 
roded spots  or  pustules  on  the  surface  of  the  potato.  Writers 
on  the  subject  generally  agree  that  these  spots  replace  the 
**  lenticels  "  of  the  tubers. 

If  a  smooth  potato  tuber  be  closely  examined,  there  will 
be  seen  spots  of  the  size  of  a  pin's  head  or  smaller,  of  a 
slightly  different  shade,  and  somewhat  roughened  or  granular 
in  appearance.  These  breaks  in  the  continuity  of  the  tissue 
of  tabular  cork-cells  which  form  the  so-called  **  skin'*  of 
the  potato,  are  filled  with  loose,  globular  cork-cells,  through 
whose  intercellular  spaces  an  interchange  of  gases  can  take 
place  between  the  interior  of  the  potato  and  the  outer  air. 
They  are  then,  so  to  speak,  the  ventilators  of  the  tuber, 
and  are  known  as  '^  lenticels."  (The  normal  structure  of 
the  potato  tuber  is  shown  in  the  accompanying  Fig.  2.) 
It  is  in  these  lenticels  that  the  scab  originates  or  first  shows 
itself. 

From  these  spots  the  disease  rapidly  spreads,  until  some- 
times almost  the  whole  exterior  of  the  tuber  becomes  in- 
volved in  the  decay  and  breaking  down  of  the  surface  tissue. 
In  many  cases,  at  least,  there  are  developed  over  these 
patches,  rough,  brittle  scales  or  crusts  of  corky  tissue,  which 
peel  readily  from  the  surface,  and  which  render  the  name 
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**  scab"  an  appropriate  one  for  the  disease.  In  Fig.  1  is 
shown  the  appearance  of  the  folly  developed  scab,  repio- 
duced  from  photographs  of  potatoes  raised  on  the  plats  of  tibe 
Station  in  1888.  This  whole  change  goes  on  while  the  taber 
is  still  in  the  ground ;  and  after  the  crop  is  dug  and  stored, 
no  further  change  occurs.  The  disease 'affects  iiie  tissue  to  a 
depth  of  only  a  few  cells,  all  below  remaining  in  a  normal, 
healthy  condition.  The  cells  affected  lose  their  starch,  and 
contain,  in  its  place,  according  to  some  writers,  globular 
brown  masses,  usually  regarded  as  disorganized  cell-contents. 
In  so  far  as  the  starch,  which  gives  its  chief  food  value  to  the 
potato,  is  destroyed,  that  value  is  lessened ;  but  the  unsightly 
appearance  of  <^  scabby  "  tubers  causes  a  much  greater  pro- 
portional decrease  in  their  selling  value,  since,  by  paring 
away  the  affected  superficial  tissue,  the  remainder  is  made 
perfectly  suitable  for  food. 

The  cause  of  this  disease  has  been  discussed  by  several 
writers.  Most  of  the  views  expressed  are  based  on  the 
first  important  discussion  of  the  subject  by  Schacht,  in  a 
work  on  the  potato  plant  and  its  diseases.*  This  author 
believes  that  the  efiicient  cause  of  the  scab  is  an  excess  of 
moisture  in  the  soil.  It  can  readily  be  shown,  that,  when  a 
potato  tuber  is  exposed  to  an  abundance  of  moisture,  the 
lenticels  become  more  prominent,  in  consequence  of  the 
loosening  and  separation  of  the  cells  which  fill  them.  This 
affords,  Schacht  thinks,  an  easy  opportunity  for  the  water  to 
enter  those  tissues  of  the  tuber  bordering  the  lenticels.  Hey 
thus  become  water-soaked,  and  rapidly  decay,  assuming  a 
dark  and  muddy  appearance.  Two  of  the  chief  recent  writers 
on  the  diseases  of  plants,  Frank  and  Sorauer,  adopt  this 
view.  Frank  f  regards  the  disease  as  a  case  of  breaking 
down  of  tissue,  originating  in  what  is  practically  a  wound. 
Sorauer  (  thinks  the  scab  develops  rapidly  during  short  but 
specially  favorable  periods,  and  instances,  as  such  a  period, 
the  time  of  a  heavy  rain  following  a  drought.  Each  of  the 
above  writers  mentions  as  a  possible  cause,  or  at  least  an  ag- 
gravating condition,  the  presence  of  lime,  marls,  or  especially 

•  Bericht  aber  die  KAitoflblpflAiixe  nnd  deren  KrankheitBn,  Bertlii,  1864,  p.  S4. 

t  Krankheiten  der  Pflanzen,  Berlin,  1880,  p.  140. 

X  Handtmch  der  Pflanzenkrankheiten,  Berlin,  1886,  toL  1,  p.  S7. 
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of  iron  oxide  in  the  soil ;  and  Sorauer  thinks  that  ammonia  set 
free  from  the  soil  may  sometimes  have  a  similar  influence. 
Another  authority,  W.  G.  Smith,*  considers  that  the  chief 
cause  is  mechanical  irritation,  from  the  presence  in  the  soil 
of  corrosive  substances ;  and  states  that  a  difference  may 
often  be  noticed  in  the  degree  of  scabbiness  of  potatoes  from 
different  parts  of  the  same  field,  depending  on  the  relative 
proportions  of  refuse  in  the  soil  of  the  different  parts.  Smith 
also  says  that  one  form  of  the  disease  may  be  caused  either 
by  long  drought  or  by  excess  of  moisture.  All  authors  agree 
that  the  scab-like  crusts,  which  characterize  the  disease  in  its 
complete  development,  originate  from  the  natural  effort  of 
the  plant  to  repair  the  injury  to  the  tuber  by  a  secondary 
formation  of  cork.  Sorauer  differs  from  the  others  quoted, 
in  rejecting  the  theory  of  irritation  or  corrosion  as  a  primary 
cause  of  the  trouble.  He  quotes  at  length  several  experi- 
ments, conducted  in  German  experiment  stations  and  else- 
where, whose  results  seem  to  be  conclusive  against  the  idea 
that  foreign  substances  in  the  soil  can  cause  the  disease  by 
mechanical  or  chemical  action. 

We  may  now  proceed  to  consider  the  bearing  of  some 
recent  American  observations  on  the  views  already  stated. 
The  only  experiments  undertaken  in  this  country  for  the  pur- 
pose of  testing  current  theories,  with  which  I  am  acquainted, 
are  those  of  Arthur  and  Beckwith  of  the  New  York  Experi- 
ment Station. t  Plats  of  potatoes  were  planted  and  kept 
under  identical  conditions,  except  that  half  of  the  hills  were 
kept  wet  by  irrigation,  while  the  others  were  not  artificially 
watered.  One-half  of  the  hills  of  each  class  were  planted 
without  manure,  and  the  remainder  were  manured.  In  the 
unmanured  hills,  abundant  moisture  had  practically  no  in- 
fluence, for  the  percentage  of  scabby  potatoes  was  very  nearly 
the  same  in  the  irrigated  and  unirrigated  portions.  On  the 
other  hand,  the  irrigated  hills  on  the  manured  ground  pro- 
duced seventy-one  per  cent,  of  scabby  tubers,  against  only 
thirty  per  cent,  from  the  unwatered  hills.  A  general  average 
gives  forty-eight  per  cent,  of  scabby  tubers  on  the  irrigated 

*  OiseMes  of  Field  and  Garden  Crops,  London,  1884,  p.  37. 
t  Sixth  Annual  Report  of  the  New  York  Agricnltnral  Experiment  Station,  1888, 
pp.  807  and  844. 
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ground,  to  thirty-one  per  cent,  on  that  uoirrigated ;  and  fifly- 
one  per  cent,  of  diseased  ones  on  the  manured  ground,  against 
twenty-two  per  cent,  where  manure  was  not  used.  These 
results  indicate  that  an  abundance  of  moisture  fistvors  the  de- 
velopment of  scab,  but  can  hardly  be  held  to  support  the 
view  that  it  is  the  chief  cause  of  the  disease.  Beckwith  con- 
cludes from  his  experiments  that  an  increased  yield  is  nearly 
always  accompanied  by  an  increase  of  scab ;  and  that  any 
marked  change  in  the  rapidity  of  the  growth  of  the  tubers 
favors  its  development,  a  continuous  growth  from  their  first 
formation  to  maturity  being  least  favorable  to  the  appear- 
ance of  the  disease.  The  last  pK>int  may,  perhaps,  be  re- 
garded as  another  aspect  of  Sorauer's  view  that  a  heavy 
rain  after  drought  especially  aids  the  development  of  scab. 

Observations  made  at  this  Station  during  the  past  five  years, 
and  detailed  in  its  reports,*  also  bear  interestingly  on  the 
subject.  The  experiments  were  begun  with  a  wholly  differ- 
ent end  in  view,  but  were  vitiated  the  first  year  by  the 
appearance  of  scab,  which  has  persistently  appeared  on  the 
same  plats  in  every  succeeding  year.  The  first  year,  \riien 
the  land  was  freshly  broken,  the  trouble  was  less  severe,  and 
a  difference  in  severity  was  noticed  on  plats  differently  fer- 
tilized. Since  the  first  year,  the  crop  has  been  uniformly 
scabby,  but  not  more  so  in  wet  than  in  drier  seasons.  The 
experiments  thus  far,  while  by  no  means  conclusive  in  their 
results,  seem  to  point  to  peculiar  soil  conditions  as  the  most 
probable  cause  of  the  disease. 

In  1887  there  appeared  a  paper  by  a  Norwegian  naturalist, 
Brunchorst,t  on  a  disease  of  potatoes  common  in  that 
country,  and  there  called  **  Skurv,"  which  he  believes  to  be, 
and  which,  from  his  description,  seems  to  be,  the  same  as 
the  German  **  Schorf "  and  the  English  and  American  "  scab." 
This  writer  states  that  the  masses  noticed  by  other  investi- 
gators in  the  dead  cells  of  the  tuber,  and  by  them  supposed 
to  be  composed  of  disorganized  cell-contents,  are  really  the 
resting  condition   of  a  parasitic   organism,   whose  attacks 


*  SeocMid  to  Sixth  Animal  Reports  of  MasMChiuetts  AgrlcoltoiU  Bxperimflit 
Station,  1885-89. 

fUeber  eine  sehr  ▼erbreitetc   Kmnklieit  der   KartoflblknoUen.     In 
MoMums  Aareberetning  for  1886,  p.  219. 
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cause  the  disease.  He  describes  in  detail  the  structure  of 
these  masses,  as  he  understands  them,  but  has  not  seen  the 
supposed  parasite  in  its  active  state.  He  names  the  organ- 
ism Spongo^pora  Solani^  and  regards  it  as  closely  related  to 
PUismodiophora  Brasstcae^  discovered  by  Woronin  *  in  1877, 
and  now  generally  regarded  as  the  cause  of  the  so-called 
**club  foot"  or  **  stump  root"  disease  of  cabbages  and 
turnips.  For  a  better  understanding  of  Brunchorst's  theory, 
it  may  be  well  to  give  here  a  very  brief  account  of  the  **  club 
foot "  parasite. 

On  emerging  from  its  resting  state  under  the  influence  of 
&vorable  conditions  for  vegetation ,  it  appears  as  an  almost 
inconceivably  tiny,  naked  mass  of  protoplasm,  with  the 
pK>wer  of  moving  or  creeping  about  in  moist  soil.  Here  it 
may  attack  a  young  root  of  either  of  several  plants  of  the 
Mustard  family,  most  commonly  of  a  cabbage  or  turnip. 
Penetrating  a  surface  c^U,  it  lives  and  grows  at  the  expense 
of  the  contents  of  that  cell,  moving  on  to  another  when  the 
first  is  exhausted.  Cells  thus  attacked  increase  in  size,  in 
consequence  of  the  abnormal  stimulus  caused  by  the  pres- 
ence of  the  parasite,  which  often  also  causes  a  large  increase 
in  the  number  of  cells  in  the  affected  region.  This  h3rper- 
trophy  produces  the  characteristic  swellings  which  give  the 
disease  its  name.  As  a  result  of  the  growth  and  fusion  of 
the  protoplasmic  masses  of  the  organism,  many  of  the  root- 
cells  become  at  length  filled  by  them.  Each  of  these  masses 
separates,  toward  the  close  of  the  season,  into  numerous 
very  small  globular  ones,  and  each  of  the  latter  secretes  a 
wall  or  coat  about  itself.  In  this  condition  the  organism 
can  survive  considerable  extremes  of  cold  or  dryness,  and 
can  await  the  recurrence  of  favorable  conditions.  When  the 
weather  again  permits,  the  walls  or  coats  crack  open,  and 
the  contained  bits  of  protoplasm  emerge  from  their  rest, 
each  one  taking  up  its  active  life,  and  repeating  the  cycle 
just  outlined.  Brunchorst  believes  the  history  of  his  Span- 
goitpora  to  be  very  similar  to  the  above,  differing  chiefly  in 
the  fact  that  the  numerous  masses,  into  which  the  parasitic 
contents  of  one  cell  divide,  remain  angular  and  closely 
compacted  into  a  spongy  structure,  instead  of  becoming 

•  Frlngfbaiiii'f  Jahrbocher  fflr  wissensdrnftUche  Botanik,  toL  xl,  p.  548. 
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globular  and  separate,  as  in  PUismadiophora.  In  Fig.  3 
are  shown  the  active  and  resting  stages  of  the  latter,  and 
Branohorst's  representation  of  the  resting  state  of  his  sup- 
posed scab  parasite. 

Both  the  New  York  and  the  Massachasetts  observaticHis, 
before  referred  to,  bear  on  Bronchorst^s  views.  K  the  scab 
is  caused  by  a  living  organism,  its  development  must  be 
checked  by  the  application  of  substances  fatal  to  parasitic 
forms  of  life ;  and  scabby  potatoes  would  be  expected  to 
produce  usually  a  scabby  crop,  when  planted,  the  infected 
tubers  infecting  the  new  generation.  Experiments  with 
fungicides,  at  both  stations  named,  gave  only  negative  re- 
sults, the  decrease  in  scabbiness  where  they  were  used  being 
insignificant.  The  average  proportion  of  scabby  tubers  pro- 
duced from  scabby  **  seed  "  in  the  New  York  experiments 
was  forty-five  per  cent,  while  smooth  "seed"  yielded 
thirty-seven  per  cent,  of  diseased  pK>tatoes.  At  our  own 
Station  the  crops  have  varied  little  in  quality,  when  raised 
under  similar  conditions,  whether  from  smooth  or  scabby 
'^  seed ;  "  and  badly  diseased  tubers  have,  in  several  cases, 
produced  exceptionally  good  crops. 

One  further  observation,  noted  by  Beckwith  in  the  report 
quoted,  is  of  interest.  He  finds  that,  while  forty-three  per 
cent,  of  the  white-skinned  potatoes  and  fifty-three  per  cent, 
of  the  flesh-colored  ones  raised  on  the  station  £Eirm  were 
scabby,  only  twenty-seven  per  cent,  of  the  dark-skinned 
ones  were  affected.  Assuming  the  cause  of  the  disease  to 
be  external  to  the  tuber,  such  a  result  was  to  be  expected. 

From  the  above  statement,  it  is  evident  that  much  re- 
mains to  be  learned  before  our  knowledge  of  tJie  cause  of 
the  potato  scab  will  be  at  all  satisfactory.  And,  until  a 
pretty  definite  knowledge  of  its  cause  is  gained,  all  attempts 
at  discovering  a  remedy  are  so  many  leaps  in  tJie  dark. 
The  conditions  at  this  Station  are  in  many  respects  very 
favorable  for  a  hopeful  prosecution  of  investigations  into  the 
nature  and  origin  of  the  pest,  which  are  planned  for  the 
coming  season.  The  writer  will  be  very  glad  of  suggestions 
or  repoi-ts  of  experience  from  persons  who  have  had  to  do 
practically  with  the  disease,  or  to  communicate  with  any 
who  are  interested  in  this  subject  of  inquiry. 
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Fig.  1.    Two  potatoes,  "  Beauty  of  Hebron  "  from  Station  plats,  badly 
affected  by  **  scab,*^  illustrating  the  usual  form  of  the  disease. 
Fr(ym  photographs.    Five-sixths  natural  size. 


rig.  2. 

Fig.  2.     Section  taken  at  right  angles  to  the  surface  of  a  healthy  potato 
tuber,  showing  its  normal  structure. 
sk.    The  "  skin  "  of  the  tuber,  of  tabular  cork-cells. 
I.      A  lenticel,  filled  with  rounded  cork-cells. 
p.      The  parenchymatous  tissue,  which  forms  the  bulk  of  the 

tubers,  containing  starch-grains,  st. 
Original.    Magnified  one  hundred  diameters. 
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Fig.  3, 


Fig.  3,     a.    Cell  from  diseased  root  of  cabbafre,  showing  refuting:  stisr 

of  rUismodiophora  Brtissiccic^  Woroniti^  the  "club-fooi" 

parasite. 
6.     Protoplasmic  masses  of  P.  brassicae  einergin*^   from   the 

resting  state. 
c.    Cell  from  scabby  potato,  showing  resting  stage  of  Sjf*ifig^>- 

sporaSolcmi^  Brunchorst,  the  supposed  "s^-ab"  panisite. 
a  and  b,  after  Woronin.     a  magnitied  one  hundred  diameters, 

b  magnified  six  hundred  diameters. 
c,  after  BruiichorsL    Magnified  one  thousand  diameters. 
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V.  Experiments  with  Root  Crops. 
The  importance  quite  generally  conceded  to  the  introduc- 
tion of  a  liberal  cultivation  of  root  crops  in  a  mixed  farm 
maDagement,  wherever  a  deep  soil  and  the  general  character 
of  the  climate  favors  their  normal  development,  rests  mainly 
on  the  following  consideration :  They  furnish  an  exception- 
ally large  amount  of  valuable  vegetable  matter,  fit  for  fodder 
for  various  kinds  of  farm  live  stock,  competing  in  this  direc- 
tion favorably  with  our  best  green  fodder  crops ;  and  they 
pay  well,  on  account  of  large  returns,  for  the  necessary  care 
bestowed  upon  them  by  a  thorough^  deep  cultivation  to  meet 
saccess. 

The  physical  condition  of  the  soil,  however  favorable  it 
may  have  been  for  the  production  of  crops  of  a  similar  char- 
acter, will  suffer  if  year  after  year  the  same  system  of  culti- 
vation is  carried  out.  Diversity  in  the  mechanical  treatment 
of  the  soil,  and  change  of  season  for  such  treatment,  cannot 
otherwise  but  affect  advantageously  its  mechanical  condition 
and  the  degree  of  its  chemical  disintegration,  promoting 
thereby  its  fitness  for  developing  inherent  plant  food,  as  well 
as  its  power  of  turning  to  account  atmospheric  resources  of 
plant  growth.  The  roots  of  the  same  plants  abstract  their 
food  year  after  year  from  the  same  layer  of  soil,  while  a 
change  of  crops  with  reference  to  a  different  root  system 
renders  it  possible  to  make  all  parts  of  the  agricultural  soil 
contribute  in  a  desirable  succession  towards  an  economical 
production  of  the  crops  to  be  raised.  Deep-rooting  plants, 
like  our  prominent  root  crops,  for  this  reason  deserve  a  par- 
ticular consideration  in  the  planning  of  a  rational  system  of 
rotation  of  crops. 

To  raise  roots  the  second  year,  after  a  liberal  application 
of  coarse  barn-yard  manure,  or  the  turning  over  of  grass 
lands  with  the  assistance  of  some  commercial  phosphatic 
fertilizer  in  the  interests  of  a  timely  maturity,  is  highly 
recommended  by  practical  cultivators  of  sugar  beets.  To 
stimulate  in  the  roots  the  production  of  the  largest  possible 
amount  of  sugar  and  starch  must  be  the  object  of  the  culti- 
vator, for  these  two  constituents  of  roots  control,  more  than 
any  other  one,  their  increase  in  solids. 
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Root  crops,  althoagh  somewhat  peculiar  in  their  compo- 
sition when  compared  with  many  of  our  prominent  fodder 
articles,  have  proved  a  very  raluable  constituent  in  the  diet 
of  various  kinds  of  farm  live  stock,  when  properly  supple- 
mented by  hay,  grain,  oil  cake,  bran,  etc.,  as  circumstances 
may  advise.  Our  experience  at  the  Experiment  Station  con- 
firms fully  the  valuable  services  of  roots  as  an  ingredient  of 
fodder  rations  for  milch  cows.  (For  details  on  this  point, 
see  **  Feeding  Experiments  with  Milch  Cows,"  in  our  fourth 
and  fifth  annual  reports.) 

The  encouragement  received  on  that  occasion  has  served 
as  an  inducement  to  coptinue  our  work  in  this  direction. 
The  aim  has  been  to  experiment  with  the  best  varieties  of 
roots  at  our  disposal.  The  preceding  annual  report  contains 
a  short  sketch  of  the  field  work  carried  out  during  the  year 
1887.  The  different  varieties  of  roots  raised  had  been 
photographed,  and  copies  taken  by  the  heliotype  process 
accompanied  the  report.  The  discussion  of  their  composi- 
tion and  of  their  comparative  agricultural  value  had  to  be 
left  for  a  later  date,  on  account  of  the  closing  up  of  the 
annual  report  before  that  work  was  finished.  The  same 
course  we  are  obliged  to  pursue,  for  the  same  reason,  in 
regard  to  our  field  experiments  with  root  crops  during 
the  late  season  (1888).  Our  present  communication  com- 
prises, first,  the  analyses  of  roots  raised  in  1887  ;  and  second, 
a  description  of  the  work  carried  on  in  the  field  with  differ- 
ent varieties  of  valuable  roots  for  feeding  purposes. 

1.     Analyses  of  Roots  raised  upon  the  Lands  of  the  Station 

in  1887. 
The  seeds  used  in  our  experiments  were  sent  on  by  the 
United  States  Department  of  Agriculture,  with  the  excep- 
tion of  No.  7,  —  Saxony  sugar  beet,  —  which  was  taken  from 
our  collection  of  imported  seeds.  The  field  work  was 
planned  with  a  view  to  ascertain  the  general  character  and 
the  particular  composition  of  the  different  varieties  of  roots 
on  trial,  when  raised,  as  far  as  practicable,  under  corre- 
sponding circumstances  with  reference  to  the  peculiarity  of 
season,  the  quality  of  soil,  the  system  of  manuring  and  tiie 
mode  of  cultivation. 
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The  land  consisted  of  a  good  loam  in  a  fair  condition  of 
fertilization.  It  has  been  manured  for  several  years  past, 
annaally,  with  a  mixture  consisting  of  six  hundred  pounds 
of  fine-ground  bone  and  two  hundred  pounds  of  muriate  of 
potash  per  acre.  The  seeds,  ten  varieties  in  all,  were  sown 
May  25.  Each  variety  occupied  two  rows  across  the  field, 
of  equal  length  (eighty  feet). 

No.  1.  Beet,  Mangel  Wurzel, "  Giant  Long  Red." 

2.  Beet,  Mangel  Worzel, "  Yellow  Ovoid." 

8.  Beet, "  Eclipse." 

4.  Beet,  ''Red  Globe." 

5.  Beet, "  Egyptian  Turnip." 

6.  Beet, "  Long  Smooth  Red." 

7.  Beet, "  Saxony  "  Sugar  Beet. 

8.  Tomip,  Ruta-baga, ''  White  Sweet  German." 

9.  Turnip,  "  Early  Yellow,"  or  "  Golden  Stone." 
10.  Turnip,  Rutarbaga, "  Skirving's  Purple  Top." 

The  rows  were  three  feet  three  inches  apart.  The  young 
plants  were  in  every  case  thinned  out  or  transplanted,  as 
circumstances  advised,  to  about  eight  inches  distant  from 
each  other  in  the  rows.. 

The  transplanting  and  thinning  out  took  place  between 
July  5  and  11 ;  this  weather  during  this  time  was  favorable 
for  transplanting.  The  seeds  of  Nos.  6  and  9  did  not  prove 
as  good  as  the  others ;  the  young  plants  of  Nos.  5  and  9,  in 
particular,  did  not  do  as  well  after  transplanting  as  the  re- 
mainder. 

The  crop  was  harvested  between  October  31  and  November 
2.  The  roots,  after  being  removed  from  the  ground,  were 
topped,  and  three  of  each  kind  were  taken  to  the  laboratory 
for  a  chemical  examination,  while  three  of  an  approximately 
corresponding  size  were  photographed. 

The  three  sample  roots  selected  in  each  case  represented, 
as  far  as  practicable,  the  smallest,  medium  and  largest  of 
each  variety  raised. 

The  specimens  selected  for  our  fodder  analyses  were  kept 
in  the  cellar,  slightly  covered  with  moist  earth,  until  wanted 
for  the  chemical  examination. 

The  photographs  were  taken  in  every  case  with  the  roots 
at  an  equal  distance  from  the  camera.  (See  illustrations, 
pages  148-150,  in  our  last  annual  report.) 
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8TATSMEMT  OF  FiSLD  RbSULTS. 


KAICB  or  TAKISTT. 


I 

I 


1.  llAn««lWarMl,**Glftiit  Long  Bed,** 

5.  llMgelWnnal,  *•  Tallow  Orold.'*  .       .       . 

t.    Beett^'BettpM," 

4.    Bee^  '<  Bed  Olobe," 

i.  Beet,  •<  BfTptlan  Turnip,"       .       .       .       . 

6.  Beet, '<  Long  BmooUiBed,'*     .       .       .       . 

7.  Sagar  Beet,  **  BaxoDy," 

8.  RoU-bagft,  "  White  Sweet  C^ermmn,** 

9.  Tarnip,  *' Burly  TeUow,**  or  **  Oolden  8tone,< 
10.  Bata.baffa,*'8kirTiii|c'e  Purple  Top,"     .       . 


17T 
1«S 
178 
140 
146 
144 
176 
4S 
140 


Ibe. 


170 
186 


4. 
7J 
Ul 
i. 
8.ff 
4. 
M 
11.75 


Beets. 

[I.   Mangel  Wnnel,  *<  Giant  Long  BM,"  welglit,  2  lbs.     n.   Mangel  Wmael, 
»  Telloir  Oroid,"  wel^it,  2  Iba.  8  os.    ni.  •<  BcUpse,"  weight,  1  lb.  4  os.] 


Pu  Cbst. 


Moisture  at  100®  G.« 
Dry  matter. 


86.92 
18.08 


87.66 
12-34 


Analysis  ofDryMcUier. 
Grade  ash,   .... 


**     cellulose, 

••fat, 

••     protein  (nitrogenous  matter), 
Kon-nitrogenoos  extract  matter. 


100.00 

8.35 

9.54 

.90 

7.83 

73.38 


100  00 

11.01 

7.21 

1.01 

10.45 

70.82 


10000 


100.00 


I 


Not 


8.86 

4.29 

.85 

10.09 

76.91 


100.00 


*  The  eunple  had  eofEtred  a  loee  in  original  moletare  from  ezpoeare. 
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Feriilizing  TngredierUs  in  the  Above  Beets. 


r»m  Csn. 


II. 


Moiatiire  at  100^  C,    . 
Kitrogen,     .... 
Phosphorio  acid, . 
Potassium  oxide. 
Calcium  oxide,    . 
Magnesium  oxide, 
Sodium  oxide,     . 
Ferric  oxide. 
Insoluble  matter. 
Valuation  per  2,000  lbs.,     . 


86.92 
.171 
.102 
.306 
.064 
.047 
.146 
.006 
.028 

$0  94 


87.66 
.206 
.086 
.462 
.069 
.081 
.106 
.004 
.018 

$1  17 


.282 
.166 
.687 
.062 
.046 
.066 
.006 
.043 
$1  62 


Beets. 

[IV.  •*  Red  Globe,"  weight,  1  lb.  2  oz.    V.  "  Egyptian  Tamip,"  weight,  1  lb.  2  os. 

VI.  "  Long  Smooth  Red,"  weight.  1  lb.  10  oz.] 


Pm  Ck»t.' 

• 

IV. 

V. 

VL 

Moisture  at  100°  C,    .        .        .        . 

86.96 

85.80 

86.49 

Dry  matter, 

13.06 

14.20 

14.61 

100.00 

100.00 

100.00 

Analysis  of  Dry  Matter, 

Crude  ash, 

10.67 

6.80 

8.99 

*'      cellulose, 

4.52 

6.23 

6.47 

"fat 

1.76 

.82 

.79 

•*      protein  (nitrogenous  matter). 

12.17 

7.82 

11.80 

Kon-nitrogenous  extract  matteV, 

70.98 

79.33 

72.96 

100.00 

100.00 

100.00 
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Fertilizing  Ingredients  in  the  Above  Beets. 


Pkb  Csirr. 


IV. 


VI. 


Moiptore  at  100**  C,    . 
Nitrogen,     .... 
Fhosphorio  acid, 
Potassimn  oxide, 
Calcinm  oxide,    . 
Magnesium  oxide, 
Sodinm  oxide,     . 
Ferric  oxide. 
Insoluble  matter. 
Valuation  per  2,000  lbs.,    . 


86.95 
.264 
.079 
.526 
.044 
.025 
.110 
.004 
.013 

$1  42 


85.80 
.177 
.070 
.303 
.049 
.035 
.061 
.002 
.018 

to  92 


85.49 
.286 
.087 

3n 

.040 
X)44 
X)99 

jm 

1120 


SUGAB  BeBT. 

[VII.    **  Saxon  J."    weight,  1  lb.  11  os.]  PweeiL 

Moisture  at  100°  C, 83i2 

Dry  matter, 16.6» 

100.00 
Analysis  of  Dry  Matter. 

Crude  ash, 5i)9 

"     cellulose, 5.81 

"     fat, ^ 

"     protein  (nitrogenous  matter), 7.32 

Non-nitrogenous  extract  matter, 81^ 

loaoo 

Fertilizing  Ingredients  in  Sugar  Beet. 

Moisture  at  100°  C, 83.82 

Nitrogen, i09 

Phosphoric  acid, .136 

Potassium  oxide, .383 

Calcium  oxide, .062 

Magnesium  oxide, .034 

Sodium  oxide, .113 

Ferric  oxide, .025 

Insoluble  matter, .032 

Valuation  per  2,000  lbs., $1  18 
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TUBNIPS.  ' 

[Vin.  Ruta-ba^?a,  "  White  Sweet  German."  weight,  2  lbs.  2  oi.  IX.  "  Early  Yel- 
low "  or  "  Golden  Stone,"  weight,  14  oa.  X.  Rata-baga,  «  Skirvlng's  Porple 
Top,"  weight,  2  lbs.  11  oz.] 


PimCcvT. 

VIII. 

IX. 

X. 

Moisture  at  100°  C,    .        .        .        . 

87.23 

87.20 

88.40 

Dry  matter, .        .        .        .        .        . 

12.77 

12.80 

11.60 

100.00 

100.00 

100.00 

Analysis  of  Dry  Matter, 
Crude  ash, 

8.81 

8.01 

9.24 

"     cellulose, 

11.04 

10.96 

11.60 

"fat, 

1.23 

1.42 

2.32 

"     protein  (nitrogenous  matter), . 

10.34 

10.81 

11.16 

Non-Ditrogenous  extract  matter. 

68.58 

68.80 

65.68 

100.00 

100.00 

100.00 

Fertilizing  Ingredients  in  the  Above  Turnips. 


Pbb  Cbiit. 


vin. 


IX. 


X. 


Moisture  at  100**  C,    . 
Nitrogen,     .     '  . 
Phosphoric  acid, . 
Potassiam  oxide, 
Calcium  oxide,    . 
Magnesium  oxide, 
Sodium  oxide,     . 
Ferric  oxide, 
Insoluble  matter. 
Valuation  per  2,000  lbs.. 


87.23 
.211 
.136 
.546 
.106 
.030 
.051 
.002 
.001 

tl  32 


87.20 
.221 
.116 
.412 
.117 
.033 
.133 
.009 
^72 

fl  22 


88.40 
.207 
.125 
.452 
.080 
.027 
.141 
.004 
.017 

fl  21 


The  closing  months  of  the  summer  season  of  1887  were 
marked  by  an  exceptional  amount  of  rainfall.  The  serious 
influence  of  that  circumstance  showed  itself  in  various  direc- 
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tions  in  our  vicinity.  Some  crops  in  low  localities  soffered 
more  or  less  a  premature  decay ,  others  did  not  reach  their 
fall  maturity  in  due  time.  Our  root  crop,  judging  from  the 
results  of  our  examination,  evidently  did  not  reach  its  fall 
perfection  on  account  of  the  exceptional  wetness  of  the  latter 
part  of  the  growing  season.  The  moderate  amount  of  diy 
vegetable  matter  found  in  the  well-studied  variety  of  Saxony 
sugar  beet,  as  well  as  the  large  proportion  of  the  nitrogen 
most  of  them  contained  in  other  combinations  than  in  that 
of  true  albuminoid  substances,  entitle  to  that  conclusion. 
Root  crops  are  conmionly  reported  to  contain  on  an  average 
from  thirty-five  to  forty-five  per  cent,  of  their  nitrogen  in 
other  and  less  valued  combinations  than  the  typical  albu- 
minous matter  or  the  genuine  protein  substances.  An  ex- 
amination of  the  subsequent  tabular  statement  of  some  tests 
in  that  direction  shows  that  our  roots,  as  far  as  they  have 
been  submitted  to  an  actual  observation  (1-7),  contained 
from  fifty-two  to  seventy  per  cent,  of  their  nitrogen  in 
various  combinations  quite  generally  considered  of  less 
nutritive  value  than  the  group  of  typical  albuminous  sub- 
stances. The  last-named  class  of  compounds  reaches  usually 
its  highest  attainable  proportions  in  a  plant  or  part  of  a 
plant  at  the  state  of  maturity. 

DBTERmKATION    OF    ALBUHINOm    NrTROGEN  IN  ROOTS    RAISED   UPON 

THE  Fields  of  the  Station. 


Pbs  CKxrt, 


ToUl 
Nltroceo. 


Albomlnoid 
Nltro««n. 


AJbaminoid 
yitrogen. 


Root  No.  1, . 
"  2,. 
"  8,. 
"  4,. 
5,. 
"  6,. 
"        7,. 


1.20 
1.61 
1.63 
1.90 
1.20 
1.81 
1.26 


0.68 
0.66 
0.66 
0.67 
0.68 
0.61 
0.60 


0.62 
1.06 
0.97 
1^ 
0.62 
1.30 
0.66 
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The  various  kinds  of  roots  usoally  raised  on  farms  for 
feeding  purposes  differ  essentially  in  regard  to  the  amount 
of  dry  vegetable  matter  they  contain.  Turnips  contain  from 
seven  to  eight  per  cent. ;  ordinary  mangolds  from  eleven  to 
twelve  per  cent. ;  improved  varieties  of  beet  roots,  like 
Lane's,  from  fifteen  to  sixteen  per  cent. ;  good  carrots  from 
fourteen  to  fifteen  per  cent. ;  a  good  sugar  beet  from  eigh- 
teen to  twenty  per  cent,  of  solids ;  or,  in  other  words,  one 
ton  of  an  improved  variety  of  good  sugar  beets  is  equal  to 
fi-om  two  to  two  and  one-half  tons  of  ordinary  turnips,  as 
&r  as  the  amount  of  dry  vegetable  matter  is  concerned. 

Modes  of  cultivation  and  of  manuring  exert  a  decided  in- 
fluence in  this  direction  on  the  composition  of  the  roots. 
Large  roots  of  the  same  variety  contain  quite  frequently  less 
solid  matter  than  the  smaller  ones.  Close  cultivation  in  the 
rows,  in  connection  with  the  use  of  well-decomposed  manu- 
rial  matter  as  fertilizer,  tends  to  produce  good  results. 

The  difference  in  the  amount  of  solids,  as  far  as  each  kind 
of  root  is  concerned,  is  otherwise  due,  in  the  majority  of 
cases,  to  a  more  or  less  perfect  maturity.  A  liberal  manur- 
ing with  potash  and  nitrogen,  in  connection  with  a  scanty 
supply  of  phosphoric  acid,  is  frequently  the  cause  of  imma- 
tured  roots  at  the  ordinary  harvest  time. 

2.  Field  Observations  with  Root  Crops  in  1888. 
The  field  used  for  the  work  was  of  the  same  character  as 
in  the  preceding  trial.  It  represents  a  part  of  field  "  D  "  on 
our  records,  and  is  328  feet  long  and  70  feet  wide.  The 
main  field  runs  from  east  to  west,  and  the  rows  run  in  all 
cases  from  south  to  north.  The  soil  consists  of  a  deep, 
sandy  loam,  and  has  been  fertilized  for  several  years  annu- 
ally with  the  same  fertilizer,  six  hundred  pounds  of  fine- 
ground  bones  and  two  hundred  pounds  of  muriate  of  potash 
per  acre.  Some  of  the  land  has  been  used  before  for  the 
raising  of  root  crops.  It  was  ploughed  in  the  autumn,  1887, 
and  again  on  April  26,  1888.  The  fertilizer  was  applied 
April  30,  in  the  customary  way,  broadcast,  and  slightly 
harrowed  in  before  planting.  The  rows  were  seventy  feet 
long  and  three  feet  three  inches  apart.  The  seed  was  taken 
partly  from  our  own  imported  stock  of  previous  years,  and 
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partly  chosen  from  varieties  sent  on  by  the  United  States 
Department  of  Agriculture  at  Washington,  D.  C.  The  fol- 
lowing varieties  were  seeded  May  17  and  19  :  — 

tbamt. 

No.  1.  Excelsior  Sugar  Beet, lb 

2.  Improved  Imperial  Sugar  Beet, 6 

3.  Yilmorin  Sugar  Beet, 14 

4.  Lane's  Sugar  Beet, 9 

5.  New  Market  Gardener  Beet  (red), 1 

6.  Eclipse  Beet  (red), 1 

7.  Osbom's  Selected  Beet  (red), 1 

8.  Yellow  Danver's  Carrot, 90 

One  row  was  planted  with  Saxony  sugar  beet,  from  our 
crop  of  1887,  for  the  purpose  of  raising  seeds  for  our  own 
consumption  during  the  coming  season. 

The  young  plants  appeared  in  all  cases  above  ground 
May  28 ;  they  were  in  every  instance,  whenever  necessary, 
thinned  out  to  have  them  eight  inches  apart  in  the  rows ; 
none  were  transplanted. 

The  average  number  of  roots  in  a  row  was  at  the  end  of 
the  season  as  follows  :  — 


Excelsior  Sugar  Beet, 89 

Improved  Imperial  Sugar  Beet, .  96 

Vilmorin  Suo^ar  Beet, 119 

Lane's  Sugar  Beet, 105 

New  Market  Gardener  Beet, 67 

Eclipse  Beet, 118 

Osbora's  Selected  Beet, 122 

The  entire  yield  of  each  of  these  varieties  of  beet  roots 
without  tops  amounted  to,  — 

1,870  pounds  in  fifteen  rows  of  Excelsior. 
1,070  pounds  in  six  rows  of  Improved  Imperial. 
8,355  pounds  in  fourteen  rows  of  Vilmorin. 
1,250  pounds  in  nine  rows  of  Lane's. 

125  pounds  in  one  row  of  Xew  Market  Gardener. 

150  pounds  in  one  row  of  Eclipse. 

130  pounds  in  one  row  of  Osbom's  Selected. 

The  Vilmorin  sugar  beet  exceeds  in  our  case  in  yield  all 
other  sugar  beets,  allowing  an  equal  number  of  rows  with  an 
equal  number  of  plants.  The  yield  per  acre,  with  rows 
three  feet  and  three  inches  apart,  at  our  rate  of  production 
would  amount  to  22.i»5  tons. 
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No.  I.     Saxonjr  Sugar  Beet,  raised  i8 


2.     Excelsior  Sugar  Beet,  raised  1888. 
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No.  3.     Improved  Imperial  Sugar  ^et,  raised  1888. 
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Mo.  4,     Vilmorm  Sugar  Beet,  raised  188^. 


No.  5.     Lane's  Sugar  Beet,  raised  1888. 


No.  6.     New  Market  Gardener  Beet,  raised  i 
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No.  7.     Eclipse  Beet  (red),  raised  1888. 


No.  8.     Osborn's  Selected  Beet  (red),  raised  1888. 


No.  9.     Danver's  Carrot  (yellow),  raised  1888. ^OOQk 
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The  crop  was  harvested  October  22.  The  entire  season 
was  remarkable  for  its  exceptional  coolness  in  July,  and  its 
abundance  of  rain.  The  leaves  retained  even  to  the  time  of 
harvesting  a  considerable  degree  of  vitality. 

Carrots  (Danver^s  Yellow).  — This  crop  occupied  an  area 
of  109  by  70  feet ;  the  field  was  manured  in  the  same  way 
and  with  the  same  quantity  of  fine-ground  bones  and  muriate 
of  potash  as  the  one  which  served  for  the  raising  of  the 
above-mentioned  varieties  of  roots.  The  soil  was  in  both 
instances  practically  of  a  corresponding  character,  and  in  a 
corresponding  state  of  fertilization.  The  seed  was  planted 
in  rows,  fourteen  inches  apart,  June  1.  The  young  plants 
appeared  above  ground  June  17  ;  the  crop  was  kept  clean 
from  weeds  by  the  use  of  the  hand  and  the  cultivator.  The 
roots  were  harvested  October  31 ;  they  amounted  to  6,850 
pounds,  or  137  bushels,  at  50  pounds  each,  which  is  equal 
to  19.52  tons  per  acre. 

Samples  of  all  the  varieties  of  roots  raised  at  the  Station 
have  been  carefully  collected  and  at  once  photographed,  to 
present  a  concise  idea  of  their  peculiarity,  as  far  as  their 
exterior  is  concerned.  Analyses  of  each  kind  will  be  pre- 
sented later  on.  Three  samples  of  every  variety,  represent- 
ing the  largest,  middle  and  smallest  size  of  each,  served  the 
photographer.  The  picture  was  in  each  case  taken  at  a 
corresponding  distance,  to  allow  comparison  of  size.  The 
weight  of  each  is  also  stated. 


Tabular  Statement  of  Weights 

OP  Roots 

rnOTOGRAPHED. 

Largest. 

Mediam. 

Smallest. 

Pletare  No.  1. 

Saxony  Sugar  Beet,* 

- 

- 

- 

2. 

Bzeelaior  Sugar  Beet, 

2  lbs.  U  oz. 

lib   15  oz. 

1  lb.   6  oz. 

8. 

Improved  Imperial  Sugar  Beet, 

4   ..     4  M 

2   ..     4  .. 

1    "    6  «• 

<•             4. 

Vilmorin  Sugar  Bt  et, 

6   ••     0  •• 

2    "     7  " 

1    "    2  " 

6. 

Laue'a  Sugar  Beet,    .... 

2    ••    16  " 

1    «•     9  " 

1    "    7  " 

••             6. 

New  Market  Gardener  Beet,    . 

4   ..     7  .1 

3   "    U  " 

1    "  U  " 

••             7. 

BoHpseBeet, 

2    "    11  «• 

1   "   IS  •• 

0   "  12  " 

"             8. 

Osbom*!  Selected  Beet,    . 

2   ••    11  " 

1    «.     9  <i 

1    ••    2  •• 

"             9. 

DauTer'a  Carrot,       .... 

0   "    13  " 

0    "    11   " 

0   "    fl  " 

*  Total  weight  of  3  nlzoa,  8  Ibp.  12  oz. 
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VI.     Notes  on  Miscellaneous  Field  Work. 

Aside  from  the  strictly  experimental  work  on  our  older 
field,  much  preparatory  work  has  been  carried  on  during  the 
past  year  on  our  more  recent  addition  of  lands.  The  older 
field,  which  has  been  for  six  years  under  our  control,  is 
located  along  the  west  side  of  the  highway  leading  from 
Amherst  to  North  Amherst ;  it  covers  an  area  of  about  twenty 
acres,  including  the  grounds  occupied  by  the  present  build- 
ings of  the  Experiment  Station.  The  more  recent  addition 
of  lands  (1886)  is  located  along  the  east  side  of  the  high- 
way ;  it  covers  an  area  of  thirty  acres,  of  which  ten  acres 
are  occupied  by  a  natural  forest  growth.  The  entire  field 
forms  the  western  slope  of  a  prominent  elevation.  Most  of 
the  cultivated  portion,  which  consisted  of  old  grass  lands, 
is  gradually  slanting  towards  the  north-west,  while  a  con- 
siderable portion  of  it  is  nearly  on  a  level,  with  a  slight 
depression  towards  the  north.  The  entire  area,  consisting 
essentially  of  a  good  gravelly  loam,  admits  of  a  satisfisictory 
management  of  the  work  to  be  carried  on  upon  it.  The 
steeper  portion  along  the  wood  land  will  be  used  for  exp>eri- 
ments  with  large  and  small  fruits,  the  adjoining  part  towards 
the  west  for  experiments  with  general  farm  crops,  and  the 
more  level  western  termination  for  permanent  grass  lands. 
This  plan  for  its  future  use  was  adopted  after  taking  posses- 
sion of  the  grounds  in  1886. 

As  the  lands  along  the  slope  are  somewhat  springy,  and 
as  its  lower  portion  has  at  times  to  convey  to  the  north  a 
considerable  amount  of  water  coming  from  adjoining  soutliem 
hillsides,  a  thorough  systenr  of  underdraining  was  at  once 
devised,  and  in  its  essential  direction  carried  out,  before  any 
of  the  sod  was  turned  over.  Subsequently,  during  the 
autumn  of  1886,  the  northern  end  of  the  entire  field,  to  the 
extent  of  twelve  acres,  was  ploughed ;  while  the  ploughing 
of  the  southern  terminus  of  the  field,  comprising  eight  acres 
of  old  grass  land,  was  for  financial  considerations  reserved 
for  a  year  later  (1887). 

The  ploughed  lands  were  thoroughly  treated  with  a  wheel 
harrow  during  the  succeeding  spring,  before  planting.   Wood 
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ashes,  at  the  rate  of  one  ton  per  acre,  was  the  only  fertilizer 
used  daring  the  first  season.  This  mode  of  manuring  these 
lands  was  adopted  for  the  purpose  of  assisting  in  a  rapid  de- 
composition of  a  rank  growth,  and  of  bringing  the  soil,  as 
far  as  practicable,  to  a  corresponding  state  of  fertilization 
in  the  interest  of  future  experiments.  A  variety  of  crops 
was  subsequently  planted,  with  the  main  aim  to  secure,  in 
every  instance,  a  thorough  mechanical  working  of  the  soil 
by  drill  cultivation  or  by  the  use  of  the  hoe.  Several 
varieties  of  barley  and  of  oats,  com,  potatoes,  squashes,  and 
a  variety  of  other  garden  crops,  occupied  the  field.  The 
periodical  stirring  of  the  soil  promised  to  free  the  land  from 
a  foul  growth,  which  in  the  course  of  time  naturally  over- 
runs old  grass  lands. 

During  the  month  of  September  about  seven  acres  of 
the  entire  cultivated  area  were  prepared  for  a  permanent 
meadow,  and  seeded  down  with  a  mixture  of  herd's  grass 
and  red-top ;  some  varieties  of  clover  were  added  the  suc- 
ceeding spring  (1888). 

The  southern  end  of  the  field,  which  had  still  served,  as 
above  stated,  for  the  production  of  hay,  was  turned  over 
late  in  the  season,  to  be  prepared  during  the  succeeding 
spring  for  future  experiments  in  the  same  manner  as  the 
north  end. 

1888.  —  The  preparatory  work  has  been  continued  in  all 
parts  of  this  field.  The  exceptional  rainfall  has  seriously 
tested  the  capacity  of  our  drain  tiles ;  they  have  stood  the 
test,  on  the  whole,  satisfactorily.  Needed  alterations  have 
been  attended  to,  and  the  prospects  are  that  no  further 
serious  trouble  may  be  expected.  No  fertilizers  but  wood 
ashes  have  been  used  thus  far.  Drill  cultivation  has  been 
generally  adopted,  to  assist  in  future  cultivation.  Several 
acres  of  oats,  barley  and  com  have  been  raised,  to  assist  in 
the  support  of  feeding  experiments.  The  permanent  grass 
lands  have  been  increased  here  to  from  nine  to  ten  acres. 
Definite  grass  mixtures  have  been  used  as  seed,  to  test  their 
respective  merits  in  our  locality.  The  results  will  be  care- 
fully watched,  from  a  botanical  as  well  as  from  an  economical 
stand-point.  An  orchard  will  be  laid  out  during  the  coming 
year. 
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The  subsequent  statement  contains  an  enumeration  of  tbe 
principal  crops  raised  in  different  parts  of  the  farm,  on  lands 
either  permanently  assigned  for  the  production  of  fodder 
for  the  live  stock  of  the  Station,  or  engaged  in  a  course  of 
preparation  for  future  experiments  :  — 

Tool 

Good  English  hay, 23 

Rowen, .9 

Com  8t»ver, ^ 

Com  fodder, 4^ 

Roots  (carrots  and  sugar  beets), 7 

Oats  (grain  and  straw), 4^ 

Barley  (grain  and  straw), 2 

Green  fodder  (vetch,  oats  and  cow-pea), 4J 

Oops  for  ensilage  (com,  9}  tons ;  Soja  bean,  cow-pea  and  Hun- 
garian grass,  34  tons), 13 

Potatoes  (mainly  Beauty  of  Hebron,  Early  Rose  and  Polaris),  260  bush. 

From  four  to  five  acres  of  Southern  cow-pea,  Soja  bean, 
horse  bean,  lupine  and  buckwheat  have  been  subjected  to 
drill  cultivation,  for  the  purpose  of  renovating  old  grass 
lands  and  to  serve  ultimately  as  green  manure. 
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NEW  IiAWS 


RE&ULATION  OF  THE  SALE  OF  COMMERCIAL  FERTILIZERS. 


Work  is  the  Chemical  Department. 

I.  Fertilizer  Laws  and  Fertilizer  Analyses. 
11.  Miscellaneous  Analyses. 

The  Legislature  of  1888,  at  the  suggestion  of  the  State 
Board  of  Agriculture,  has  enacted  a  new  law,  entitled,  **  An 
Act  to  regulate  the  Sale  of  Commercial  Fertilizers,"  chapter 
296.  This  Act,  which  has  been  in  operation  since  Sept.  1, 
1888,  assigns  the  supervision  of  the  sale  of  commercial  fer- 
tilizers to  the  director  of  the  Massachusetts  State  Agricul- 
tural E3q)eriment  Station  at  Amherst,  Mass. 

The  provisions  of  the  Act  are  as  follows :  — 

[Chap.  296.] 

An  Act  to  regulate  the  sale  of  commercial  fertilizers. 

Be  it  enaciedy  etc.,  as  follows : 

Section  1.  Every  lot  or  parcel  of  commercial  fertilizer  or 
material  used  for  manurial  purposes,  sold,  offered  or  exposed  for 
sale  within  this  Commonwealth,  the  retail  price  of  which  is  ten 
doUars  or  more  per  ton,  shall  be  accompanied  by  a  plainly  printed 
statement,  clearly  and  truly  certifying  the  number  of  net  pounds 
of  fertilizer  in  the  package,  the  name,  brand  or  trade  mark  under 
which  the  fertilizer  is  sold,  the  name  and  addi*ess  of  the  manu- 
facturer or  importer,  the  place  of  manufacture,  and  a  chemical 
analysis  stating  the  percentage  of  nitrogen  or  its  equivalent  in 
ammonia,  of  potash  soluble  in  distilled  water,  and  of  phosphoric 
acid  in  available  form  soluble  in  distilled  water  and  reverted,  as 
well  as  the  total  phosphoric  acid.    In  the  case  of  those  fertilizers. 
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which  consist  of  other  and  cheaper  materials,  said  label  shaU  give 
a  correct  general  statement  of  the  composition  and  ingredients  of 
the  fertilizer  it  accompanies. 

Sect.  2.  Before  any  commercial  fertilizer,  the  retail  price  of 
which  is  ten  dollars  or  more  per  ton,  is  sold,  offered  or  exposed  for 
sale,  the  importer,  manafactarer  or  party  who  caoses  it  to  be  sold 
or  offered  for  sale  within  the  state  of  Massachasetts,  shall  file  with 
the  director  of  the  Massachusetts  agricultural  experiment  station, 
a  certified  copy  of  the  statement  named  in  section  one  of  this  act, 
and  shall  also  deposit  with  said  director  at  his  request  a  sealed 
glass  jar  or  bottle,  containing  not  less  than  one  pound  of  the  fer- 
tilizer, accompanied  by  an  affidavit  that  it  is  a  fair  average  sample 
thereof. 

Sect.  8.  The  manufacturer,  importer,  agent  or  seller  of  any 
brand  of  commercial  fertilizer  or  material  used  for  manurial  pur- 
poses, the  retail  price  of  which  is  ten  dollars  or  more  per  ton,  shall 
pay  for  each  brand,  on  or  before  the  first  day  of  May  annually,  to 
the  director  of  the  Massachusetts  agricultural  experiment  station, 
an  analysis  fee  of  five  dollars  for  each  of  the  three  following  fertiliz- 
ing ingredients,  namely,  nitrogen,  phosphorus  and  potassium, 
contained  or  claimed  to  exist  in  said  brand  or  fertilizer :  provided j 
that  whenever  the  manufacturer  or  importer  shall  have  paid  the 
fee  herein  required  for  any  person  acting  as  agent  or  seller  for 
such  manufacturer  or  importer,  such  agent  or  seller  shall  not  be 
required  to  pay  the  fee  named  in  this  section ;  and  on  receipt  of  said 
analysis  fees  and  statement  specified  in  section  two,  the  director 
of  said  station  shall  issue  certificates  of  compliance  with  this  act. 

Sect.  4.  No  person  shall  sell,  offer  or  expose  for  sale  in  the 
state  of  Massachusetts,  any  pulverized  leather,  raw,  steamed, 
roasted,  or  in  any  form  as  a  fertilizer,  or  as  an  ingredient  of  any  fer- 
tilizer or  manure,  without  an  explicit  printed  certificate  of  the  fact;, 
said  certificate  to  be  conspicuously  afiSxed  to  every  package  of 
such  fertilizer  or  manure,  and  to  accompany  or  go  with  every 
parcel  or  lot  of  the  same. 

Sect.  5.  Any  person  selling,  or  offering  or  exposing  for  sale^ 
any  commercial  fertilizer  without  the  statement  required  by  the  first 
section  of  this  act,  or  with  a  label  stating  that  said  fertilizer  con- 
tains a  larger  percentage  of  any  one  or  more  of  the  constituents 
mentioned  in  said  section  than  is  contained  therein,  or  respecting 
the  sale  of  which  all  the  provisions  of  the  foregoing  section  have 
not  been  fully  complied  with,  shall  forfeit  fifty  dollars  for  the  first 
offence  and  one  hundred  dollars  for  each  subsequent  offence. 
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Sect.  6.  This  act  shall  not  aflPect  parties  manafactoring,  im- 
porting or  purchasing  fertilizers  for  their  own  use,  and  not  to  sell 
in  this  state. 

Sect.  7.  The  director  of  the  Massachusetts  agricultural  experi- 
ment station  shall  pay  the  analysis  fees,  asisoon  as  received  by 
him,  into  the  treasury  of  the  station,  and  shall  cause  one  analysis 
or  more  of  each  fertilizer  or  material  used  for  manurial  purposes 
to  be  made  annually,  and  publish  the  results  monthly,  with  such 
additional  information  as  circumstances  advise :  providedy  such  in- 
formation relates  only  to  the  composition  of  the  fertilizer  or  fertil- 
izing material  inspected.  Said  director  is  hereby  authorized  in 
person  or  by  deputy  to  take  a  sample,  not  exceeding  two  pounds 
in  weight,  for  analysis,  from  any  lot  or  package  of  fertilizer  or  any 
material  used  for  manurial  purposes  which  may  be  in  the  posses- 
sion of  any  manufacturer,  importer,  agent  or  dealer;  but  said 
sample  shall  be  drawn  in  presence  of  said  party  or  parties  in  in- 
terest or  their  representative,  and  taken  from  a  number  of  packages 
which  shall  be  not  less  than  ten  per  cent,  of  the  whole  lot  inspected, 
and  shall  be  thoroughly  mixed  and  then  divided  into  two  equal 
samples,  and  placed  in  glass  vessels  and  carefully  sealed  and  a 
label  placed  on  each,  stating  the  name  or  brand  of  the  fertilizer  or 
material  sampled,  the  name  of  the  party  from  whose  stock  the 
sample  was  drawn,  and  the  time  and  place  of  drawing ;  and  said 
label  shall  also  be  signed  by  the  director  or  his  deputy  and  by  the 
party  or  parties  in  interest  or  their  representatives  present  at  the 
drawing  and  sealing  of  said  samples ;  one  of  said  duplicate  samples 
shall  be  retained  by  the  director  and  the  other  by  the  party  whose 
stock  was  sampled.  All  parties  violating  this  act  shall  be  prose- 
cuted by  the  director  of  said  station ;  but  it  shall  be  the  duty  of 
said  director,  upon  ascertaining  any  violation  of  this  act,  to  forth- 
with notify  the  manufacturer  or  importer  in  wi'iting,  and  give  him 
not  less  than  thirty  days  thereafter  in  which  to  comply  with  the  re- 
quirements of  this  act,  but  there  shall  be  no  prosecution  in  relation 
to  the  quality  of  the  fertilizer  or  fertilizing  material  if  the  same 
shall  be  made  substantially  equivalent  to  the  statement  of  analysis 
made  by  the  manufacturer  or  importer. 

Sect.  8.  Sections  eleven  to  sixteen  inclusive  of  chapter  sixty  of 
the  Public  Statutes  are  hereby  repealed. 

Sect.  9.  This  act  shall  take  efifect  on  the  first  day  of  Septem- 
ber in  the  year  eighteen  hundred  and  eighty-eight.  [^Approved 
May  5, 1888. 
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The  above-stated  regulations  are  now  in  force,  and  a 
compliance  with  them  is  imperative  on  all  manufacturers, 
importers,  agents  or  sellers  of  any  brand  of  commercial 
fertilizer  or  of  any  material  used  for  manurial  purposes,  the 
retail  selling  price  of  which  is  ten  dollars  or  more  per  ton. 

It  will  be  noticed  that  the  new  provisions  for  the  control 
of  the  trade  in  fertilizers  in  Massachusetts  apply  not  only, 
as  heretofore,  to  a  certain  class  of  more  or  less  compound, 
distinct  brands  of  commercial  fertilizers,  but  to  all  materials, 
single  or  compound,  used  for  manurial  purposes,  without 
regard  to  source,  when  offered  for  sale  at  ten  dollars  or 
more  per  ton. 

The  official  report  of  analyses  and  of  all  materials  used 
for  manurial  purposes,  which  are  sold  in  this  State  under  a 
certificate  of  compliance  with  the  present  laws  for  the  regu- 
lation of  the  trade  in  these  articles,  has  been  restricted  to  a 
statement  of  chemical  composition,  and  to  such  additional 
information  as  relates  to  the  former.  TMs  change,  it  is 
expected,  will  tend  to  direct  the  attention  of  the  consumer 
of  fertilizers  more  towards  the  composition  of  the  different 
brands  of  fertilizers  offered  for  sale. 

The  practice  of  affixing  to  each  analysis  of  this  class  of 
fertilizers  an  approximate  commercial  valuation  per  ton  of 
their  principal  constituents  has,  therefore,  been  discon- 
tinued. Those  who  are  not  yet  familiar  with  the  current 
market  value  of  fertilizing  constituents  may  benefit  by  a 
short  discussion  of  that  subject  at  the  close  of  this  chapter. 

The  approximate  market  value  of  different  brands  of 
fertilizers,  obtained  by  the  current  mode  of  valuation,  does 
not  express  their  respective  agricultural  value,  V.e.,  their 
crop-producing  value.  The  higher  or  lower  market  price  of 
different  brands  of  fertilizer  does  not  necessarily  stand  in  a 
direct  relation  to  their  particular  fitness,  without  any  refer- 
ence to  the  particular  condition  of  the  soil  to  be  treated,  and 
the  special  wants  of  the  crop  to  be  raised  by  their  assistance. 
To  select  judiciously  from  among  the  various  brands  of  fer- 
tilizers offered  for  patronage  requires  in  the  main  two  kinds 
of  information ;  namely,  we  ought  to  feel  confident  that  tiie 
particular  brand  of  fertilizer  in  question  contains  the  guaran- 
teed  quantities  and  qualities  of  essential  articles  of  plant 
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food  at  a  reasonable  cost,  and  that  it  contains  them  in  such 
form  and  in  such  proportions  as  will  best  meet  existing 
circumstances  and  special  wants.  In  some  instances  it  may 
be  mainly  either  phosphoric  acid  or  nitrogen  or  potash ;  in 
others,  two  of  them ;  and  in  others  again,  all  three. 

A  remunerative  use  of  commercial  fertilizers  can  only  be 
secured  by  attending  carefully  to  the  previously  stated  con- 
siderations. 

The  new  duties  assigned  to  the  director  of  the  Station 
render  it  necessary  to  discriminate  in  the  future,  in  official 
publications  of  the  results  of  analyses  of  commercial  fertili- 
zers and  of  manurial  substances  in  general,  between  analyses 
of  samples  collected  by  a  duly  qualified  delegate  of  the 
Experiment  Station,  in  conformity  with  the  rules  prescribed 
by  the  new  laws,  and  those  analyses  which  are  made  of 
samples  sent  on  for  that  purpose  by  outside  parties.  In 
regard  to  the  former  alone  can  the  director  assume  the  re- 
sponsibility of  a  carefully  prepared  sample, .  and  of  the 
identity  of  the  article  in  question. 

More  detailed  information  in  this  connection,  regarding 
the  duties  of  the  director  of  the  Massachusetts  State 
Agricultural  Experiment  Station,  and  the  obligations  of 
the  manufacturers,  dealers  and  agents  engaged  in  the  sale 
of  commercial  fertilizers  or  materials  used  for  manurial 
purposes,  may  be  obtained  by  addressing  the  director  at 
Amherst,  Mass.  Copies  of  the  above-printed  Act  may  be 
had  on  application. 
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n. —  Analysis  of  Commercial  Fertilizers  aitd  Manur- 
lAL  Substances  sent  on  for  Examination. 

Wood  Ashes. 
[L    Saot  on  from  Ipswich,  Mass.    n.  and  IIL  Seot  oo  from  Conooid,  Maas  ] 


PEBCklX. 


IL 


m. 


Moisture  at  100^  C,      .       .        .       . 

Calchim  oxide, 

Magnesium  oxide,        .... 

Potassium  oxide, 

Phosphoric  add,    . 

Insoluble  matter  (before  calcination), 

Insoluble  matter  (after  calcination),  . 


SSJ30 

2^2 

255 

1.83 

21^ 

19^1 


14.50 
83^ 
3.83 
5.76 
1.28 
14.96 
9.95 


14.13 

33.45 

3.39 

6J2 

1.40 

14.83 

11.67 


Sample  I.  contains  bat  one-half  the  amoant  of  potash  of 
an  ordinary  qaality  of  Canada  wood  ash.  Samples  11.  and 
ni.  are  of  a  good  quality,  and  correspond  iEairly  with  the 
guaranty  of  the  dealer.  The  question  has  been  repeatedly 
asked,  on  what  basis  to  adjust  differences  between  a  stated 
guaranty  of  composition  and  the  actual  results  of  an  analysis 
of  a  sample  of  wood  ash.  Our  answer  has  been,  in  these 
cases,  to  allow  5^  cents  for  every  pound  of  potassium  oxide 
and  6  cents  for  every  pound  of  phosphoric  acid  which  the 
analysis  shows  to  be  less  than  the  guaranty  states  to  be 
present. 
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Wood  Ashes, 

[T.  Sent  on  from  Amhent,  Masf.  11.  Sent  on  Orom  Ambent,  Masf.  IIT.  Sent  on 
by  P.  H.  Greeley,  Salltbniy,  Mass.  IV.  Sent  on  by  J*  D.  W.  French,  North 
Andorer,  Mass*] 


PuCBar. 

L 

n. 

ni. 

IV. 

Moisture  at  100^  C,       .        .        .        . 

8.67 

19.14 

7.29 

17.14 

Phosphoric  acid, 

1.25 

1.72 

8.09 

5.04 

Calcinm  oxide,      .        .        .        . 

89.06 

30.16 

45.22 

85.59 

Potassium  oxide, 

5.88 

4.76 

4.87 

4.22 

Magnedum  oxide,        .... 

2.88 

8.04 

4.27 

6.45 

Insoluble  matter  (before  calcination), 

17.42 

21.72 

18.14 

17.47 

Insoluble  matter  (after  calcination),  . 

8.79 

18.45 

11.23 

12.19 

[  y .    Sent  on  by  C.  F.  Clark,  Boston,  Mass.    YI.  Sent  on  by  Coolidge  Bros.,  Somth 
Sndbory,  Mass.    VII.  and  VHI.  Sent  on  by  Fred  L.  Ames,  Bostoo,  Sfass.] 


Pbb  Ck«t. 

V. 

VI. 

vn. 

vin. 

Moisture  at  100^  C,      .       .       .       . 

4.94 

4.41 

12.38 

8.20 

Phosphoric  acid, 

1.54 

1.28 

IM 

1.87 

Calciom  oxide, 

81.70 

85.50 

84.17 

40.15 

Potassium  oxide, 

4.80 

4.76 

4.39 

4.70 

Magnesium  oxide,        .... 

4.58 

4.87 

.  8.26 

4.42 

Insoluble  matter  (before  calcination). 

20.85 

9.64 

15.87 

20.55 

Insoluble  matter  (after  calcination),  . 

18.57 

6.10 

12.19 

18.38 
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Wood  Ashes. 

[L    Sent  on  bj  F.  H.  Wnilinis,  SunderlMid,  Haas.    IL  Sent  on  by  C.  H.  Thomp- 
son &  Co.,  Boflton,  Mass.    III.  and  IV.  Sent  on  tmm  Amhwnt,  Kaas.] 


PnCsn. 

I. 

IL 

m. 

IV. 

Moistare  at  100°  C,       .        .        .        . 

8.31 

2.57 

8.67 

19.14 

Phosphoric  acid, 

1.65 

1.53 

1.25 

1.72 

Magnesiam  oxide,         .... 

2.41 

5.29 

2.88 

3.04 

Calcium  oxide, 

37.39 

26.94 

89.06 

30.16 

Potassium  oxide, 

7.78 

7.95 

5.38 

4.76 

Insoluble  matter  (before  calcination). 

10.93 

17.44 

17.42 

21.76 

Insoluble  matter  (after  calcination),    . 

6.16 

15.66 

8.79 

13.45 

Wood  Ashes. 

[  I.    Sent  on  bj  S.  M.  Farnsworth,  Htrvard,  Mass.     II.  Sent  on  by  J.  J.  H.  Oregorr, 
Marfoiebead,  Mass.    UL  Sent  on  by  D.  O.  Lang,  Concord,  Mass.] 


rsscuiT. 

L 

n. 

m. 

Moisture  at  100°  C 

16.51 

2.76 

i2m 

Phosphoric  acid, 

1.37 

3.09 

0-48 

Magnesium  oxide, 

4.03 

2.84 

3.48 

Calcium  oxide, 

32.54 

32.03 

29.11 

Potassium  oxi4e, 

5.07 

1024 

5.84 

16.13 

24.39 

19.70 

Insoluble  matter  (after  calcination),    . 

13.06 

17.91 

15.13 
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CoUon-teed  Hull  Athes. 


[  I.    Sent  oo  from  Uatfleld,  Mass.    II.  Sent  on  from  Agawam, 
from  South  Deerfleld,  Mass.] 

Mast.    m.  Sent  on 

PbbCbiit. 

L 

II. 

IIL 

Moisture  at  lOOo  C,      . 
Phosphoric  acid  (6  cts.  per  lb.),   . 
Potassium  oxide  (5 J  cts.  per  lb.), . 
Caldum  oxide,      .... 
Magnesium  oxide. 

Insoluble  matter  (before  calcination). 
Insoluble  matter  (after  calcination). 
Valuation  per  2,000  lbs , 

13.26 

8.83 

24.13 

8.92 

8.60 

14.29 

12.22 

f37.14 

7.15 
8.06 
28.22 
lOJK) 
16.25 
12.75 
10.57 
140.71 

10.19 
16.37 
19.07 
6.14 
9.78 
18.11 
12.16 
$39.42 

The  samples  are  of  an  exceptionally  good  quality. 


CoUon-seed  Hull  Ashes. 

[Sent  on  by  BeDJ.  M.  Warner,  Hatfield,  Bfass.] 

Ptreent. 

Moisture  at  lOOo  C, 6.95 

Phosphoric  acid, 3.14 

Potassium  oxide, 25.10 

Calcium  oxide, 12.41 

Magnesium  oxide, 5.84 

Insoluble  matter  (before  calcination), 55.48 

Insoluble  matter  (after  caldnation)| 9.58 
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Polath  FertaUen. 


[I.    MnriAte  of  PoUsh.     IL  Snlpbala  of  Potash  and  Magwtria,  seat  oa  fraai 

Ambecit,  Mass.] 

w 

Pu  Cut. 

L 

IL 

Moisture  at  lOO^C, 
Potassium  oxide,  • 
Sodiam  oxide, 
Caldnm  oxide,     • 
Magnesium  oxide, 
Sulphuric  add,     • 
Chlorine, 
Insoluble  matter,  • 


2^1 

49.77 

10.06 

2.07 

0.45 

0.56 

50.00 


0.17 


8.08 

21.^ 

5.06 

3.54 

11^3 

43.43 

3.10 

0.77 


ScUtpetre  Waste  from  Gunpowder  Works, 

[Seat  on  (torn  Acton,  Mass.] 

Pvccat 

Moisture  at  lOa*  C, 5.19 

Potassium  oxide, 1504 

Sodium  oxide, 36.82 

Total  caldum  oxide, .47 

Total  magnesium  oxide, SI 

Nitrogen, 1.90 

Sulphuric  add, 1.02 

Total  chlorine, 5SiO 

Calcium  chloride, .05 

Magnesium  chloride,  .....*....  .63 

Insoluble  matter, Trace. 

The  composition  of  this  material  varies  in  different  samples     J 
in  a  marked  degree.     Its  application  on  forage  crops  and  od 
grass  lands  in  particular  has  proved  highly  satisfactory. 
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Muek. 
[I.  and  II.  Sent  on  ftom  Uarlborongb,  Masa.    III.  Sent  on  from  Concord,  Man.] 


Fmm  C««t. 

L 

II. 

ni. 

Moisture  at  lOQo  0., 

Dry  matter, 

Nitrogen  in  dry  matter,       .       <       .        . 
Ash  oonstitaents  in  dry  matter,    . 
Insoluble  matter  in  ash,       •       .       •       • 

88.64 
66.36 

1.66 

6.44  . 

6.76 

40.63 
69.37 
1.21 
18.73 
16.07 

66.46 

43.64 

1.16 

4.72 

KoC 

These  samples  are  fair  representatives  of  their  kind.  As 
the  agricultural  value  of  this  material  has  been  repeatedly 
discussed  in  previous  reports,  no  further  statement  seems  to 
be  called  for. 

Muck. 
[I.  and  II.  Sent  on  by  A.  A.  Rice,  Mount  Hermon,  Mass.] 


Pu  Cbvt. 


Moisture  at  100**  C,      . 

Dry  matter, 

Nitrogen, 

Ash  constitaents  in  dry  matter,    . 
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Muck. 
[Sent  on  by  W.  H.  Barle»  WorcMtor, 


Mass.] 


PibCbht. 


n. 


Moisture  at  100^  C, 


Ferric  oxide, . 
Aluminic  oxide,    . 
Calcium  oxide. 
Magnesium  oxide, 
Fotasstom  oxide,  . 
Phosphoric  add,    . 
Nitrogen, 
Insoluble  silidous  matter. 


10.030 

51.289 

Trace. 

6.672 

.038 

.030 

Ml 

J98 

1.470 

39.765 


11^31 

51.400 

Trace. 

6.953 

.049 

.031 

.062 

.232 

1.460 

39.635 


[Sent  CD  from  Eastham,  Maif ., — two  samplei.] 


Moisture  at  100°  C,      . 
Nitrogen  (16^  cts.  per  lb.),  . 
Phosphoric  add  (6  cts.  per  lb.),  . 
Potassium  oxide  (4}  cts.  per  lb.). 
Calcium  oxide,      .... 
Magnesium  oxide. 
Sodium  oxide,       .... 

Chlorine, 

Insoluble  matter,  .... 
Valuation  per  2,000  lbs., 
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The  samples  were  received  in  an  air-dry  state.  Accord- 
ing to  statement,  I.  bad  been  dried  witbout  any  serious 
exposure  to  bad  weatber;   II.  had  suffered  from  exposure 


for  a  considerable  length  of  time. 


Cotton-seed  Meal  (for  manurial  purposes), 

[I.  Sent  on  by  Geo.  Fxost,  Boston,  Mass.    II  and  III.  Sent  on  by  C.  L.  Warner, 

Hatflcld,  Mass.] 


Pj«  Ce»t. 

L 

IL 

ra. 

Moisture  at  100^  C, 

6.26 

8.30 

8.30 

Ash 

6.16 

5.77 

5.77 

Caleinm  oxide, 

.81 

.31 

.31 

Magnesium  oxide, . 

.95 

.77 

.77 

Potassium  oxide,  . 

1.80 

1.21 

.89 

Phosphoric  acid,    . 

1.32 

1.45 

1.26 

Nitrogen, 

7.26 

6.69 

6.88 

Insoluble  matter,  . 

.53 

.40 

.40 

Refuse  CamcVs  Hair  from  Cotton-seed  OH  Works, 

[Sent  on  by  W.  H.  Bowker,  Boston,  Mass.] 

Percent 

Moisture  at  100°  C, 8.80 

Ash, 7.25 

Nitrogen, 5.92 

Potasiium  oxide, 2.56 

Phosphoric  acid, 2.77 

Insoluble  matter, 1.27 

Castor  Pomace. 

[Sent  on  by  BenJ.  M.  Warner,  Hatfield,  Mass.] 

Percent. 

Moisture  at  100°  C, 8.67 

Ash 5;70 

Nitrogen, 5.72 

Phosphoric  acid, 1.57 

Potassium  oxide, .97 

Calcium  oxide, .71 

Magnesium  oxide, .65 

Insoluble  matter, 1.21 
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Cotton  Waste. 

t 

[Sent  on  by  Samuel  PilUburj,  Boston,  Mass.]  Per  ceot 

Moisture  at  lOJ**  C, 8.24 

Nitrogen, 2.09 

Phosphoric  acid, ^ 

Calcium  oxide, 2.52 

Magnesium  oxide, .66 

Potassium  oxide, •       .        .  1.62 

Insoluble  matter, 20.10 

Wool  Waste. 

[Sent  on  l^  A.  S.  Shepard,  Franklin,  Mass.]  Ptr  eeat. 

Moisture  at  100°  C, 7.67 

Ash, 1063 

Phosphoric  acid, I.IS 

Potassium  oxide, M 

Kitrogen, .  6i6 

Insoluble  matter, 5.83 

Waste  from  Cotton-seed  Presses. 

[Sent  on  \xj  Oliyer  B.  BobUns,  Western.  Mass.]  Fv  eent. 

Moisture  at  100°  C, 6.83 

Ash, 23.47 

Phosphoric  acid, .96 

Potassium  oxide, .20 

Nitrogen, 4.24 

Insoluble  matter, .       •        •  17.74 

Waste  from  Linseed  Presses. 

[Sent  on  l^  Olirer  R.  Bobbins,  Weston,  Mass.]  pw  ctnt 

Moisture  at  100^  C, 7.06 

Ash, 2.S4 

Phosphoric  acid, 2.43 

;                         Potassium  oxide, .24 

Nitrogen, ^8.05 

!                         Insoluble  matter, •  1X)0 


i 


Scouring  Liquor  of  Raw  WooL 

[Sent  on  from  Plymonth*  Mass.]  per  out 

Moisture  at  100<>  C, 92.03 

Dry  matter, 7.97 

Nitrogen  (in  liquid), .03 

Ash S^ 

Calcium  oxide, .04 

Magnesium  oxide, Trace. 

Potassium  oxide, 1.09 

Sodium  oxide, •92 

Iron  and  alumina  oxides, '   •       .  •09 

Insoluble  matter, •       •        •       •       •  •22 
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One  hundred  parts  of  ash  contained,  — 

fer  cent 

Calcium  oxide, 1.22 

Magnesium  oxide, Trace. 

Potassimn  oxide, 83.23 

Sodimu  oxide, 28.05 

Iron  and  alumina  oxides, 2.74 

Insoluble  matter, 6.91 

The  above-stated  liquid  was  obtained,  according  to  infor* 
mation  received,  by  sdouring  raw  wool  with  a  solution  of 
soda-ash  and  soap.  The  most  noticeable  constituent  of  the 
material  is  its  comparatively  large  amount  of  potash  (1.09 
per  cent.)  in  the  calcined  residue  or  ash.  The  presence  of 
a  liberal  amount  of  potash  compounds  in  raw  wool  is  well 
known.  A  sample  of  raw  wool  from  South  America,  tested 
here  in  that  direction  some  years  ago,  showed  from  3.92  to 
4.2  per  cent,  of  potassium  oxide.  The  washings  of  sheep 
and  of  raw  wool  may  be  used  with  a  good  effect  on  grass 
lands.  Solutions  like  the  one  above  described  are,  however, 
too  concentrated  for  direct  use;  they  ought  to  be  diluted 
with  from  ten  to  twenty  times  their  weight  of  water,  to 
render  advisable  their  direct  application  on  any  growing 
ve«:etation. 


^O"^ 


Refuse  Material  from  Soap  Works. 

[Sent  on  hy  Holyoke  Soap  Works,  Hdjoke,  Mass.] 

Percent. 

Mobtore  at  100°  C, 19.70 

Total  phosphoric  acid, 15.37 

Soluble  phosphoric  acid, .03 

Reverted  phosphoric  acid, 5.29 

Insoluble  phosphoric  acid, 10.05 

Nitrogen, 4.24 

Insoluble  matter, 1.37 

This  material  is  similar  to  tankage  in  composition  and  in 
mechanical  condition. 
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Fish  Fertilizers. 

[Sent  on  firom  Eastham,  MaM.    I.  Salt  Fish  Waste.    II.  Fish  Cham.    III.  Salt 
Fish  Trimmings.    IV.  Whalebone.    V.  Whale  Scrap.] 


PbbCbht. 

I. 

EU 

m. 

rv. 

V. 

Moisture  at  100°  C. . 

37.35 

53.86 

5.22 

6.81 

9.51 

Total  phoephOTio  add,      . 

2.89 

8.80 

5.50 

20.84 

1.15 

Soluble  phosphoric  acid  (8  cts. 
per  lb.), 

M 

.36 

.69 

.34 

.84 

Reverted  phosphoric  acid  (7J 
cts.  per  lb.),  .... 

1.16 

1.77 

2.15 

1.84 

.07 

Insoluble  phosphoric  acid   (3 
cts.  per  lb.),   .... 

1.15 

1.67 

266 

18.69 

.24 

Nitrogen  (12  els.  per  lb.), 

5.26 

4.26 

7.63 

8.40 

9.64 

Insoluble  matter, 

.10 

.06 

.26 

3.69 

9.10 

Valuation  per  2,000  lbs.,  . 

$15.96 

fU.46 

f24.24 

122.67 

t2473 

The  main  quantity  of  these  substances  was  in  a  very  coarse 
state. 


Dry  (hound  Fish. 

[I.  and  II.     Sent  on  by  R.  P.  Smith,  Hatfield,  Mass.     HI.    Sent  on  by  W.  W. 
Sanderson,  Soath  Deerfleld,  Mass.] 




rKaCBVT. 

1. 

II. 

m. 

Moisture  at  100°  C, 

8.34 

9.92 

10.10 

Ash,       .... 

37.76 

28.37 

21.50 

Total  phosphoric  acid,  . 

8.23 

7.96 

6.67 

Soluble  phosphoric  acid, 

.10 

.61 

.32 

Reverted  phosphoric  acid, 

3.81 

3,79 

.75 

Insoluble  phosphoric  acid, 

4.32 

3.56 

6.60   . 

Nitrogen, 

6.81 

6.82 

6.98 

Insoluble  matter,  . 

82 

1.34 

457 
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Peruvian  Ouano. 

[From  P.  Williams  &  Co.,  Taanton,  Msm.    I.  Warranted  Peravlan  Oaano,  No.  1. 
II.  Low-grade  PernTian  Oaano.] 


PBxCurT. 

L 

n. 

Moisture  at  100^  C 

14.18 

16.14 

Ash,      .... 

47.86 

65.01 

Total  phosphorio  acid, 

19.91 

22.26 

Soluble  phosphoric  acid, 

7.34 

2.24 

Reverted  phosphoric  acid. 

6.06 

5.03 

Insoluble  phosphoric  acid, 

6.52 

14.99 

Potassium  oxide, 

2.80 

4.17 

Nitrogen, 

8.01 

4.06 

Insoluble  matter, . 

4.04 

7.83 

1>L 

m*J^      1 

Phosphaiic  Fertilizers, 

[Sent  on  from  Ashbj,  Mass.    I.  Add  Phosphate.    II.  Dissolved  Bone-black. 
III.  South  Carolina  Rock  Phosphate.] 


PirCbht. 

I. 

II. 

IIL 

Moisture  at  100°  C, 

13.93 

13.86 

1.68 

Total  phosphoric  acid, 

13.84 

16.37 

25.81 

Soluble  phosphoric  acid  (8  cts.  per  lb.),      . 

10.91 

14.60 

.27 

Reverted  phosphoric  acid  (7i  cts.  per  lb.),  . 

.69 

1.53 

.47 

Insoluble  phosphoric  acid  (2  cts.  per  lb.),  . 

2.24 

.24 

25.07 

Insoluble  matter, 

9.54 

2.09 

11.64 

Valuation  per  2,000  lbs.,       .        .        .        . 

119.38 

125  80 

111.16 

Bone-black, 

[Sent  on  by  F.  O.  Arnold,  Swansea,  Mass.]  per  cent. 

Moisture  at  100^  C, 5.04 

Aah, 67.43 

Phosphorio  acid, 16.56 

Insoluble  matter, '^^     t 
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Ground  Bones. 

[I.,  II.  and  III.  Sent  on  from  Amherst,  Mast.    IV.  Seat  oo  from  Jamaica  Plain, 

Mass.] 

Mechanical  Analyam. 


Pe«  Cbvt. 

L 

n. 

IIL 

IV. 

Fine,  smaller  than  ^  inch,   . 

63.29 

40.44 

56.69 

37.48 

Fine  medium,  smaller  than  ^  inch. 

27.78 

30.91 

34.97 

35.51 

Medium,  smaller  than  ^  inch. 

8.93 

25.30 

8.34 

18.91 

Coarser  than  ^  inch,    .... 

- 

3.35 

- 

8.10 

100.00 

100.00 

100.00 

100.00 

Chtmical  Anafy$$i. 

PSH  Cm. 

I. 

n. 

m. 

lY. 

Moisture  at  100°  C,      .... 

8.12 

1124 

6.31 

6^2 

Ash,       ...       . 

41.62 

58.66 

47.63 

68.64 

Total  phosphoric  acid,  . 

24.13 

20.85 

19.72 

22.59 

Soluble  phosphoric  acid, 

.17 

4.87 

1.16 

.20 

Reverted  phosphoric  acid. 

9.12 

1.20 

9.34 

6.65 

Insoluble  phosphoric  acid, 

14.75 

14.78 

9.22 

15.74 

Nitrogen, 

8.60 

2.85 

6.84 

4.82 

Insoluble  matter,  . 

.66 

.48 

.71 

8.23 
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Ground  Bones, 
[I.  Sent  on  from  Amherst,  Mass.     II.  Sent  on  by  A.  S.  Belcher,  North  Easton, 
Mass.    III.  Sent  on  by  Edmand  Hersej,  Hingham,  Mass.    IV.  Sent  on  by  W. 
W.  Sanderson,  Sonth  Deerfleld,  Mass.] 

Mechanical  Analyses. 


Pei  Csan. 

I. 

IL 

III. 

nr. 

Fine,  smaller  than  ^  inch,   . 

22.59 

18.53 

34.79 

59.00 

Fine  medium,  smaller  than  ^  inch,     . 

18.71 

10.14 

21.22 

24.09 

Medimn,  smaller  than  ^  inch,     . 

24.61 

7.12 

14.71 

12.32 

Coarser  than  ^,  inch,    •        •        .        . 

34.09 

64.21 

29.28 

4.59 

100.00 

100.00 

100.00 

100.00 

Chemical  Analyses. 

PnCxxT. 

I. 

n. 

m. 

nr. 

Moisture  at  100°  C,      .... 

3.97 

12.43 

6.75 

9.96 

Aflh,       .... 

49.35 

64.21 

61.35 

55.83 

Total  phosphoric  acid,  . 

19.49 

25.67 

24.71 

18.41 

Soluble  phosphoric  acid. 

- 

.13 

.09 

2.73 

Reverted  phosphoric  acid, 

3  80 

6.20 

8.10 

9.94 

Insoluble  phosphoric  add. 

15.69 

19.34 

16.52 

5.74 

Nitrogen,       .... 

4.04 

2.68 

3.14 

3.12 

Insoluble  matter,  . 

.78 

.42 

.42 

5.79 
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Phosphate  Slag, 

[I.    Oennan  "  Phosphate  Slag,*'  New  York.    II.    *<  Phosphate  Slag  **  sent  on  from 

England.] 


Moistore  at  100^  C,       .        .        . 
Ferric  oxide  and  aluminum  oxide. 
Total  phosphoric  acid,  . 
Calcium  oxide,      .... 
Magnesium  oxide. 
Insoluble  matter,  .... 


This  material  has  been  of  late  introduced  into  our  markets 
in  a  fine-ground  Btate  as  <<  phosphate  meal,^  manufactured  of 
the  «*Peine-Thomas  Scoria."  P.  Weidinger,  No.  76  Pine 
Street,  New  York  City,  who  has  advertised  the  sale  of  the 
above  material  for  trial,  makes  the  following  statement :  — 

*'"We  ofier  to  the  American  fertilizer  trade  the  article 
above  stated,  whose  rapid  and  successful  introduction  into 
various  countries,  with  constantly  increasing  demand,  gives 
us  a  guarantee  that  its  importance  for  agriculture  will  not  be 
underrated.  This  is  a  very  finely  ground  phosphate  meal, 
obtained  from  the  so-called  *  Pcine-Thomas  Scoria,'  throu^ 
the  dephosphorization  of  pig  iron,  after  the  patented  method 
of  Sidney  Gilchrist  Thomas.  The  dephosphorization  of  the 
iron  takes  place  by  melting  the  iron  with  lime  in  a  current 
of  air,  a  proceeding  by  which  pig  iron,  rich  in  phosphorus, 
is  converted  into  steel,  free  from  phosphorus  (ingot  iron). 
In  this  manner  the  phosphorus  of  the  pig  iron  is  converted 
into  phosphoric  acid,  which,  uniting  with  the  lime  added, 
forms  phosphate  of  lime.  The  melted  mixture  of  phosphate 
of  lime  with  excess  of  lime  and  combinations  of  the  iron  and 
manganese,  obtained  by  this  proceeding,  is  called  *  Thomas 
Scoria.'  It  is  brought  into  the  market  for  the  purposes  of 
agriculture  in  a  finely  ground  state." 
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The  phosphoric  acid  present  is  neither  to  any  extent  soluble 
in  water  nor  in  a  solution  of  citrate  of  ammonia.  The  com- 
position of  the  slag  is  peculiar,  on  account  of  an  excess  of 
caustic  lime,  which  favors  a  breaking  up  into  minute  particles 
when  exposed  to  air  and  moisture.  The  more  finely  ground 
when  exposed  to  atmospheric  influences,  the  more  rapidly 
takes  place  a  general  disintegration.  This  behavior  tends  to 
difiuse  the  phosphoric  acid,  and  favors  absorption  by  the 
roots.  No  previous  treatment  by  acids  has  been  found 
necessary  to  secure  satisfactory  returns  when  used  as  a  phos- 
phoric acid  source  for  plant  growth.  On  account  of  the 
alkaline  reaction  of  the  **  phosphate  meal,"  no  ammonia  salts 
or  organic  nitrogen  compounds  are  used  as  an  admixture  for 
the  production  of  more  complete  fertilizers.  In  case  nitro- 
gen shall  be  applied,  nitrate  of  soda  is  used,  to  furnish  that 
element.  Muriate  of  potash  and  kainite  are  reconmiended  as 
potash  sources. 

European  agricultural  chemists  speak  well  of  this  new 
source  of  phosphoric  acid.  As  it  is  claimed  that  phosphoric 
acid  can  be  furnished  at  less  cost  and  more  efficiently  in  the 
form  of  **  phosphate  meal "  than  in  any  of  our  known  mineral 
resources  of  insoluble  phosphoric  acid,  it  seems  desirable 
that  experiments  should  be  instituted  to  test  its  merits. 

Fifteen  dollars  per  2,000  pounds  has  been  asked  in  our 
vicinity  for  a  finely  ground  material. 

Concentrated  Flower  Food. 

[Sent  on  from  Springfield,  Mass.] 

Per  cent. 

Moisture  at  100°  C 11.20 

Ath,       . 42.89 

Phosphoric  acid, 630 

Sulphuric  acid, 15.73 

Potassium  oxide, 4.72 

Sodium  oxide, 17.45 

Calcium  oxide, 6.18 

Nitrogen  in  organic  matter, 2.31 

Nitrogen  in  nitrates, 4.66 

Insoluble  matter, .25 
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Compound  Fertilizers. 

[I .  Sent  on  bj  A.  S.  Hawlej,  North  Hadlej,  Mass.  11.  Sent  on  bj  Staples  &  PUnipi, 
Tsanton,  Mass.  III.  Sent  on  hj  C.  M.  Allen.  Franklin,  Mass.  IV.  Sent  on  hj 
F.  O.  Arnold,  Swansea,  Mass.] 


PbeCsst. 


IL 


m. 


IT. 


Moisture  at  100°  C, 
Ash,       .... 
Total  phosphoric  acid,  . 
Soluble  phosphoric  acid. 
Reverted  phosphoric  acid. 
Insoluble  phosphoric  acid. 
Nitrogen  in  organic  matter. 
Nitrogen  in  nitrate. 
Potassium  oxide,   . 
Insoluble  matter,  . 


10.86 
48.44 
11.07 
5.87 
8.60 
1.60 
1.65 


3.19 
5.50 


11.71 

57.84 

13.30 

5.80 

1.85 

5.65 

t  2.10 

1.63 
6.01 


6.76 

52.96 

8.32 

2.86 

5.01 

.45 

.19 

3.44 

8.60 

1.52 


6i6 
56.88 
1256 
2.09 
6.10 
*4.S7 

[3.78 

9.87 
3i)8 


Compound  Fertilizers. 

[I.    Sent  on  bj  A.  Bradlej,  Lee,  Mass.    IL    Sent  on  bj  F.  H.  BaidweO,  Hadleld, 

Mass.    m.  and  IV.    Sent  on  bj  Oscar  L.  Dorr,  Sharon,  Mass. J 


PsBCaar. 

L 

IL 

m. 

IV. 

Moisture  at  100°  C,      .       .       .       . 

12.48 

12  84 

10.50 

19.47 

Ash,       .... 

41.15 

64.14 

56.62 

50.40 

Total  phosphoric  acid,  . 

890 

12.33 

12.86 

8.32 

Soluble  phosphoric  acid, 

7.45 

5.65 

4.72 

4.02 

Reverted  phosphoric  acid, 

1.06 

3.22 

5.25 

2m 

Insoluble  phosphoric  acid, 

.39 

3.46 

2.89 

2.28 

Potassium  oxide,    . 

7.28 

1.34 

5.00 

2.54 

Nitrogen, 

4.73 

1.52 

3.80 

3.28 

Insoluble  matter,  . 

.94 

6.56 

1.61 

10.19 
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Compound  Fertiiizers.  . 

p.  Sent  on  by  J.  M.  Aiken,  Pie«cott,  Mim.   n.  Sent  on  by  W.  W.  Sandenon,  Sooth 
Deerfldd,  M«M.] 


PnCnr. 

I. 

n. 

Moisture  at  100°  C, 

10.47 

6.26 

Ash,      ...       . 

54.21 

62.58 

Total  phosphoric  acid, 

18.61 

9.88 

Soluble  phosphoric  acid, 

8.91 

8.97 

Reyerted  phosphoric  acid. 

6.24 

8.09 

Insoluble  phosphoric  acid,  . 

8.46 

2.82 

Potassium  oxide, . 

1.46 

8.54 

Nitro^^en,     • 

2.48 

1.88 

Insoluble  matter,. 

7.44 

7.88 

Compound  Fertilizers, 

[I.  Sent  on  t^  Lawience  Haidwaie  Co.,  Lawrence,  Maas.  II.  Sent  on  bj  J.  M. 
Aiken,  Prescott,  Mass.  m.  Sent  on  bj  A.  Bradley,  Lee,  Mass.  lY.  Sent  on  bj 
J.  M.  Aiken,  Piescott,  Mass.] 


VMM  Csirr. 

* 

I. 

IL 

ni. 

IV. 

Moisture  at  100^  C,      . 

10.86 

10.66 

17.07 

18.84 

Ash,       .       •       .      ,. 

59.19 

60.64 

44.24 

49.88 

Total  phosphoric  acid,  • 

16.44 

12.60 

9.28 

18.02 

Soluble  phosphoric  acid. 

4.08 

5.50 

7.47 

6.81 

Bererted  phosphoric  acid. 

8.46 

1.29 

1.48 

2.56 

Insoluble  phosphoric  acid, 

8.95 

6.71 

.88 

8.66 

Potassium  oxide,   . 

1.15 

2.50 

7.64 

2.16 

Kitrogon, 

2.65 

1.70 

1.84 

8.02 

Insoluble  matter,  . 

8.48 

8.09 

1.69 

5.07 
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VALUATION  OF  FERTILIZERS  AND  FER- 
TILIZER  ANALYSES. 


The  hitherto  customary  yaluation  of  manarial  substances 
is  based  on  the  average  trade  value  of  the  fertilizing  elements 
specified  by  analyses.  The  money  value  of  the  higher  grades 
of  agricultural  chemicals,  and  of  the  higher-priced  compound 
fertilizers,  depends  in  the  majority  of  cases  on  the  amount 
and  the  particular  form  of  two  or  three  essential  articles  of 
plant  food,  ».  c,  phosphoric  acid,  nitrogen  and  potash,  which 
they  contain.  The  valuation  which  usually  accompanies  the 
analyses  of  these  goods  shall  inform  the  consumer,  as  far  as 
practicable,  regarding  the  cash  retail  price  at  which  the 
several  specified  essential  elements  of  plant  food,  in  an  effi- 
cient form,  have  been  offered  of  late  for  sale  in  our  large 
markets. 

The  market  value  of  low-priced  materials  used  for  manarial 
purposes,  such  as  salt,  wood  ashes,  various  kinds  of  lime, 
barn-yard  manure,  factory  refuse,  and  waste  materials  of 
different  descriptions,  quite  frequently  doe's  not  stand  in  a 
close  relation  to  the  market  value  of  the  amount  of  essential 
articles  of  plant  food  they  contain.  Their  cost  varies  in  dif- 
ferent localities.  Local  facilities  for  cheap  transportation, 
and  more  or  less  advantageous  mechanical  condition  for  a 
speedy  action,  exert,  as  a  rule,  a  decided  influence  on  their 
selling  price. 

The  market  price  of  manurial  substances  is  liable  to  serioos 
fluctuations ;  for  supply  and  demand  exert  here,  as  well  as 
in  other  branches  of  commercial  industry,  a  controlling  influ- 
ence on  their  temporary  money  value.  As  farmers  in  many 
instances  have  but  little  chance  to  obtain  the  desired  infor- 
mation, agricultural  chemists  charged  with  the  inspection  of 
commercial  fertilizers  assist  in  the  work,  by  ascertaining  as 
far  as   practicable  the  actual  market  price  of  the  leading 
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manurial  substances  in  our  principal  markets  for  a  given 
period  of  time.  The  results  of  the  inquiries  into  the  condi- 
tion of  the  trade  during  the  six  months  preceding  the  1st  of 
Marchy  1888 ,  are  embodied  in  the  subsequent  tabular  state-* 
ment  of  cost  of  fertilizing  ingredients  for  the  opening  of  the 
season  of  1888. 

The  market  reports  of  centres  of  trade  in  New  England, 
New  York  and  New  Jersey,  aside  from  consultation  with 
leading  manufacturers  of  fertilizers,  and  notes  on  actual  sales 
of  individual  farmers  and  farmers'  associations,  etc.,  furnish 
the  necessary  information  regarding  the  current  trade  value 
of  fertilizing  ingredients.  The  subsequent  statement  of  cash 
values  in  the  retail  trade  is  obtained  by  taking  the  average 
of  the  wholesale  quotations  in  Nfew  York  and  Boston,  dur- 
ing the  six  months  preceding  March  1,  1888,  and  increasing 
them  by  twenty  per  cent.,  to  cover  expenses  of  sales, 
credits,  etc. 

Trade  Values  of  Fertilizing  Ingredients  in  Raw 
Materials  and  Chemicals. 

1S8S. 

Cent!  p«r  Poand. 

Nitrogen  in  ammonlates, 17) 

Nitrogen  in  nitrates, 16 

Organic    nitrogen  in  dry  and  fine-ground  fish,  meat,   blood, 

cotton-seed  meal  and  castor  pomace, 10 ) 

Organic  nitrogen  in  fine-ground  bone  and  tankage,      .        .        .  10^ 

Organic  nitrogen  in  fine-ground  medium  bone  and  tankage,        .  13 

Organic  nitrogen  in  medium  bone  and  tankage,   ....  10) 

Organic  nitrogen  in  coarser  bone  and  tankage,     .        .        .        .  8) 

Organic  nitrogen  in  hair,  horn-shavings  and  coarse  fish  scrap,    .  8 

Phosphoric  acid  soluble  in  water, 8 

Phosphoric  acid  soluble  in  ammonium  citrate,*     ....  7) 

Phosphoric  acid  in  dry-ground  bone,  fish  bone  and  t^kage,        .  7 

Phosphoric  acid  in  fine  medium  bone  and  tankage,      ...  6 

Phosphoric  acid  in  medium  bone  and  tankage,     ....  5 

Phosphoric  acid  in  coarser  bone  and  tankage,       ....  4 

Phosphoric  acid  in  %ie-ground  rock  phosphate,    ....  2 
Potash  as  high-grade  sulphate,  and  in  forms  free  f ix>m  muriate 

and  chlorides, 5) 

Potash  as  kainite, .*       .        .  4^ 

Potash  as  muriate, 4) 

^DiBsdredtrom  two  grams  of  phosphate  angroand,  by  100  C.  C.  neatral  8ola« 
tlon  of  ammoDiam  citrate,  sp.  gr.  1.09  in  thirty  minates  at  G5^  C,  with  agitation 
once  in  fire  minntes ;  commonly  called  *'  reverted''  or  **  back-gone  "  phosphoric  add. 
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The  above  trade  values  are  the  figures  at  which ,  in  the  six 
months  preceding  March  1,  the  respective  ingredients  could 
be  bought  at  retail  for  cash  in  our  large  markets,  in  the  raw 
materials  which  are  the  regular  source  of  supply. 

They  also  correspond  to  the  average  wholesale  prices  for 
the  six  months  ending  March  1,  plus  about  twenty  per  cent, 
in  case  of  goods  for  which  we  have  wholesale  quotations. 
The  valuations  obtained  by  use  of  the  above  figures  will  be 
found  to  agree  fairly  with  the  reasonable  retail  price  at  the 
large  markets  of  standard  raw  materials  >  such  as  — 


Sulphate  of  ammonia. 
Nitrate  of  soda, 
Muriate  of  potash. 
Sulphate  of  potash. 
Dried  blood, 
Dried  ground  meat. 


Dried  ground  fish, 

Azotin, 

Ammonite, 

Castor  pomace. 

Bone  and  tankage. 

Plain  superphosphates. 


To  obtain  the  valuation  of  a  fertilizer  (»•  6.,  the  money 
worth  of  its  fertilizing  ingredients),  we  multiply  the  pounds 
per  ton  of  nitrogen,  etc.,  by  the  trade  value  per  pound. 
We  thus  get  the  values  per  ton  of  the  several  ingredients, 
and,  adding  them  together,  we  obtain  the  total  valuation  per 
ton  in  case  of  cash  payment  at  points  of  general  distribatioa. 

The  mechanical  condition  of  any  fertilizing  material,  simple 
or  compound,  deserves  the  most  serious  consideration  of 
farmers,  when  articles  of  a  similar  chemical  character  are 
ofiered  for  their  choice.  The  degree  of  pulverization  con- 
trols, almost  without  exception,  under  similar  conditions,  the 
rate  of  solubility,  and  the  more  or  less  rapid  diffusion  of  the 
different  articles  of  plant  food  throughout  the  soil. 

The  state  of  moisture  exerts  a  no  less  important  inflaence 
on  the  pecuniary  value,  in  case  of  one  and  the  same  kind  of 
substances.  Two  samples  of  fish  fertilizer,  although  equally 
pure,  may  differ  from  fifty  to  one  hundred  per  cent,  in  com- 
mercial value,  on  account  of  mere  difference  in  moisture. 

Crude  stock  for  the  manufacture  of  fertilizers  and  refuse 
materials  of  various  descriptions,  sent  to  the  Station  for 
examination,  are  valued  with  reference  to  the  market  prices 
of  their  principal  constituents,  taking  into  consideration  at 
the  same  time  their  general  fitness  for  speedy  action. 
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A  large  percentage  of  commercial  fertilizing  material  con- 
sists of  refuse  matter  from  various  industries.  The  composi- 
tion of  these  substances  depends  on  the  mode  of  manufacture 
carried  on.  The  rapid  progress  in  our  manufacturing  indus- 
try is  liable  to  affect  at  any  time,  more  or  less  seriously,  the 
composition  of  the  refuse.  A  constant  inquiry  into  the 
character  of  the  agricultural  chemicals,  and  of  commercial 
manurial  refuse  substances  offered  for  sale,  cannot  fail  to 
secure  confidence  in  their  composition,  and  to  diminish 
financial  disappointment  in  consequence  of  their  application. 
This  work  is  carried  on  for  the  purpose  of  aiding  the  farming 
community  in  a  clear  and  intelligent  appreciation  of  these 
substances  for  manurial  purposes. 

Consumers  of  commercial  manurial  substances  do  well  to 
buy,  whenever  practical,  on  guaranty  of  composition  with 
reference  to  their  essential  constituents,  and  see  to  it  that 
the  bill  of  sale  recognizes  that  point  of  the  bargain.  Any 
mistake  or  misunderstanding  in  the  transaction  may  be 
readily  adjusted,  in  that  case,  between  the  contending  parties.. 
The  responsibility  of  the  dealer  ends  with  furnishing  an 
article  corresponding  in  its  composition  with  the  lowest 
stated  quantity  of  each  specified  essential  constituent. 
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Analyses  op  Water  sent  on  roR  Examinatiok. 

[ParU  per  MUlkm.] 


H  UMBER. 

1 

]i 

e 

d 

1 

IS 

1 

1 

1 

m 

|l 

i 

LOGALirr. 

I 

.108 

.100 

17.80 

148.00 

00X0 

4.08 

- 

No.AmbenU 

n..  . 

M 

.00 

7.00 

104.00 

60.00 

4.67 

None. 

AmhenU 

m.,. 

jn 

.84 

47.00 

Z12M 

200.00 

0.14 

Nona. 

Amhent. 

IV... 

J2i 

.44 

19M 

202.00 

08X0 

2.80 

Present. 

Uttkton. 

v..  . 

M 

.10 

0.00 

132  00 

72X0 

8.26 

None. 

No.AmlMnt. 

VI... 

JO 

J2 

137.20 

640.00 

124X0 

- 

- 

Amhent. 

vn.. 

M 

.05 

0.00 

UM 

40.00 

1.60 

No^e. 

Ipewiek. 

vin.. 

•  t 

so, - 
c»o- 

82.00 
03.00 

;   04J» 

810.00 

100X0 

0.67 

- 

Aibby. 

IX... 

.12 

.00 

None 

88.00 

80.00 

X3 

- 

Aahby. 

X.,   . 

.08 

.08 

42.00 

800.00 

70X0 

7X0 

- 

Aahby. 

XI... 

J7 

.05 

90  00 

1S2.00 

104X0 

8.12 

None. 

No.Amh«nL 

Xlln 

jn 

m 

0.00 

138.00 

00.00 

2.80 

None. 

Afbby. 

xm.. 

None 

M 

MM 

178.00 

70.00 

1.82 

None. 

A«hby. 

XIV.. 

.44 

.28 

22.00 

100.00 

40.00 

8.12 

None. 

Aahby. 

XV., 

M 

.18 

144.00 

630.00 

102.00 

6.48 

None. 

Aahby. 

XVI..      . 

.18 

.40 

None 

10M 

80X0 

1.43 

- 

Amheiat. 

xvn.. 

.08 

M 

42.00 

864.00 

losioo 

6.29 

None. 

Ambent. 

xvm.. 

.12 

.28 

0.00 

80.00 

20.00 

1.48 

None. 

BastAmbmt. 

XIX., 

.06 

.44 

90.00 

140.00 

62.00 

4.67 

None. 

But  Ambent. 

XX.. 

None 

.04 

0.00 

72.00 

24X0 

1.27 

None. 

BeatAmbenL 

XXI.. 

.20 

.34 

20.00 

124.00 

40.00 

1.11 

None. 

Boston. 

XXII., 

.10 

.10 

0.10 

72.00 

62.00 

1.11 

None. 

Boetoo. 

xxm.. 

.M 

.80 

46  00 

208.00 

00X0 

8.43 

- 

Sherborn. 

XXIV., 

Nona 

.00 

12.00 

100.00 

60.0Q 

2.21 

None. 

Welleskr. 

XXV., 

None 

.00 

26.04 

818.00 

70X0 

7.80 

Preeent. 

No.  Hadley. 

XXVI., 

- 

- 

- 

- 

- 

- 

None. 

No.  Hadley. 

XXVII., 

JOW 

.14 

18.00 

208.00 

00X0 

6X0 

No.  Amhent. 

XXVIII.. 

8.88 

.80 

127.00 

720.00 

224X0 

10.00 

None. 

No.  Hadley. 

XXIX., 

Tnee 

.00 

Tnee 

88.00 

80.00 

1.09 

None, 

No.  Hadley. 

XXX., 

None 

.00 

81.00 

190.00 

70X0 

8.61 

None. 

Shiriey. 

XXXI., 

1.30 

.40 

47.40 

7.14 

880X0 

98X0 

None. 

Shirley. 

xxxn.. 

.03 

.00 

8.00 

08.00 

22.00 

2.00 

None. 

No.  Amhent. 

xxxin.. 

4.70 

1.60 

126.00 

844.00 

182X0 

10.10 

- 

No.  Hadley. 

XXXIV., 

.12 

.20 

None 

40  00 

24.00 

- 

- 

Amhertt. 

XXXV.,  . 

.09 

.00 

Trace 

08.00 

28.00 

- 

- 

Amhent. 

XXXVI., 

.12 

.06 

3.00 

08.00 

20.00 

2.21 

None. 

Amhent. 
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Analyses  of 

Waters  Conitnued. 

KUMBBB. 

1 

< 

]1 

1 

c5 

1 
It 

! 

1 
1 

1 

1^ 
^1 

i 

LOOAUTT. 

xxxvn..     . 

.02 

.04 

None 

88.00 

22.00 

- 

- 

Worthington. 

xxxvni.,    . 

.01 

.05 

None 

.   62.00 

80.00 

.79 

- 

WorthingtoD. 

XXXLX., 

Trace 

.02 

None 

22.00 

14.00 

143 

- 

Worthington. 

XL.^ 

1.16 

M 

28.00 

806.00 

82.00 

7.80 

- 

Amherst. 

XLI.,       .        . 

.02 

.14 

None 

24.00 

12.00 

- 

- 

Worthington. 

XT.n.,    .     . 

Trace 

.02 

Trace 

64.00 

40.00 

.95 

- 

Worthington. 

XLin.,  .     . 

M 

.03 

None 

62.00 

86.00 

2.08 

- 

Worthington. 

XLTV^    . 

- 

- 

- 

- 

- 

- 

Present. 

East  Amherst. 

XLV.,      .        . 

- 

-      -  • 

- 

- 

- 

- 

None^ 

Bast  Amherst. 

XLVI.,    .       . 

- 

- 

- 

- 

- 

- 

None. 

Amherst. 

XLvn., .     . 

- 

- 

- 

- 

- 

- 

None.' 

Berlin. 

XLVUI., 

Trace 

.06 

None 

22.00 

2.00 

- 

- 

Worthington. 

XLIX..    .       . 

J2 

.12 

None 

148.00 

64.00 

1.66 

None. 

No.  Hadley. 

L 

.14 

.68 

.00 

.  74.00 

84.00 

8.12 

None. 

Westhampton. 

LI 

.05 

.20 

6.00 

86.00 

64.00 

2.34 

None. 

Wellesley. 

Ln.,      .     . 

.10 

.14 

Trace 

238.00 

114.00 

7.00 

- 

So.  Hadley. 

Lm.,     .     . 

.01 

JO 

23.00 

164.00 

60.00 

2.86 

- 

Ashby. 

LIV.,       .       . 

1.40 

7.90 

4.00 

422.00 

822.00 

17.06 

None. 

Amherst. 

LV 

1.60 

.70 

126.00 

482.00 

108.00 

8.29 

None. 

Amherst. 

LVI..       .       . 

.40 

.66 

8.00 

142.00* 

68.00 

8.90 

None. 

Amherst. 

LVII.,      .       . 

.01 

.016 

2.00 

148.00 

64.00 

4.71 

Present. 

Amherst. 

Lvm.,  . 

.02 

.05 

18.00 

148  00 

40XK) 

4.86 

None. 

Amherst. 

LTX..       .       . 

.04 

M 

11.00 

62.00 

16.00 

1.95 

None. 

Amherst. 

LX..        .       . 

.06 

.06 

9.00 

20.00 

8.00 

1.66 

None. 

Amherst. 

LXI.,       .       . 

.03 

.04 

13.00 

116.00 

60  00 

2.86 

None. 

Amherst. 

LXll.,     .       . 

.01 

.07 

84.00 

292.00 

156.00 

5.86 

None. 

Amherst. 

LXin.,    .       . 

.08 

.10 

6.00 

216.00 

44.00 

5.00 

None. 

Amherst. 

LXIV.,    .       . 

.03 

.16 

Trace 

88.00 

48  00 

.82 

None. 

Amherst. 

LXV.,      .       . 

1.36 

1.20 

67.00 

412.00 

108.00 

8.14 

- 

Amherst. 

TJ5VI.,    .       . 

.003 

.04 

24.00 

120.00 

66.00 

6.29 

- 

Amherst. 

Lxvn.. .     . 

.016 

.oa 

8.00 

140.00 

70.00 

.63 

None. 

No.  Dana. 

Lxvm.. 

46 

.86 

8.00 

62.00 

20.00 

1.56 

None. 

No.  Amherst. 

LXiX.,    .       . 

.06 

.10 

22.00 

116.00 

26  00 

2.21 

None. 

Amherst. 

LX3.,     .       . 

.026 

.08 

88.00 

324.00 

160.00 

8.29 

None. 

Amherst. 

LXXI.,    .       . 

.024 

.044 

22.00 

308.00 

64  00 

5.14 

None. 

Amherst. 

LXXII,  .       . 

.124 

.148 

2.00 

56.00 

12.00 

111 

None. 

Amherst. 

LXJcm., 

- 

.06 

Trace 

45.00 

85  00 

1.66 

None. 

LltUeton. 

"ig 
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Analyses  or  Water — Conduded. 


HUMBER. 


c5 

m 

3 


I 
K 

I 


i| 


LOCAUTT. 


LXXiV.» 
LXXV..  . 
LXXVI., 

Lxxvn., 
Lxxvm., 


LXXX.t 


Lxxxn., 

LXTTXTTT., 
LXXXV., 


.06 
Tnoe 

.07 
.04 
.01 
.02 
.OS 
Trace 
.OS 
.04 
M 


M 
M 
M 
M 
.22 
.04 
.07 
.08 
J8 
.10 
M 
.07 


63.00 

26.00 

10.00 

Trace 

Traoe 

S.00 

6.00 

12.00 

13.00 

Traoe 

Trace 

16.00 


826.00 

212.00 

02.00 

9iM 

84.00 

esM 

40.00 
112.00 
168.00 
70.00 
46/X) 
111.00 


177.00 
112.00 
40X0 
42M 
4.00 
22.00 
10.00 
61.00 
04.00 
46.00 
80.00 
70.00 


7.43 

4.80 

.93 

.70 

1.66 
1.11 
2.90 
3.26 
1.11 

879 


None. 


None. 

None. 
None. 
None. 
None. 
None. 
None. 
None. 


Nortbempiom. 
Amhent. 


AmhenL 

Amhent. 

FramiBghem. 

Ambeni. 

Snaderiaad. 

NorUMnnpUw. 

Kortlumpton. 


The  analyses  have  been  made  according  to  Wancklyn's 
process,  fSsimiliar  to  chemists,  and  are  directed  towards  the 
indications  of  the  presence  of  chlorine,  free  and  albominoid 
ammonia,  and  the  poisonous  metals,  lead  in  particular.  (For 
a  more  detailed  description  of  this  method,  see  <*  Water 
Analyses,"  by  J.  A,  Wancklyn  and  E,  T.  Chapman.) 

Mr.  Wancklyn*s  interpretation  of  the  results  of  his  mode 
of  investigation  is  as  follows :  — 

1.  Chlorine  alone  does  not  necessarily  indicate  the  pres- 
ence of  filthy  water. 

2.  Free  and  albuminoid  ammonia  in  water,  witiioat 
chlorine,  indicates  a  vegetable  source  of  contamination. 

3.  More  than  five  grains  per  gallon*  of  chlorine  (=71.4 
parts  per  million) ,  accompanied  by  more  than  .08  parts  per 
million  of  free  ammonia  and  more  than  .10  parts  per  million  of 
albuminoid  ammonia,  is  a  clear  indication  that  the  water  is 
contaminated  with  sewage,  decaying  animal  matter,  urine, 
etc.,  and  should  be  condemned. 

4.  Eight-hundreths  parts  per  million  of  free  ammonia 
and  one-tenth  part  per  million  of  albuminoid  ammonia  ren- 
der a  water  very  suspicious,  even  without  much  chlorine. 

*  One  gallon  equals  70,000  grains. 
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5.  Albuminoid  ammonia  over  .15  parts  per  million  ought 
to  absolutely  condemn  the  water  which  contains  it. 

6.  The  total  solids  found  in  the  water  should  not  exceed 
forty  grains  per  gallon  (571.4  parts  per  million). 

An  examination  of  the  above  results  of  analyses  shows 
that  Nos.  5,  9,  10,  11,  17,  22,  27,  35,  36,  64,  78  and  82  are 
of  a  suspicious  character,  and  that  Nos.  1,  3,  4,  6, 14, 15, 16, 
18,  19,  21,  23,  28,  31,  33,  34,  40,  49,  50,  51,  52,  54,  55, 
56,  64,  65,  68  and  72  ought  to  be  condemned,  on  account  of 
a  large  amount  of  free  and  albuminoid  ammonia,  due  most 
likely  to  access  of  sewage  water.  An  examination  of  the 
above  statement  shows  that  a  large  proportion  of  the  samples 
received  were  from  bad  wells.  Of  fifty-eight  samples  of  water 
tested  for  lead,  four  were  found  to  be  poisoned  by  that  metal, 
in  consequence  of  the  use  of  lead  pipes. 

A  satisfactory  supply  of  good  drinking  water  on  a  farm 
depends,  in  a  controlling  degree,  on  a  judicious  selection  of 
the  location  of  the  well  designed  for  the  use  of  the  family 
and  for  the  live  stock,  and  on  the  personal  attention  be- 
stowed, from  time  to  time,  on  the  condition  of  the  well  and 
its  surroundings.  Good  wells  are  liable  to  change  for  the 
worst  at  any  time,  on  account  of  circumstances  too  numerous 
to  state  in  this  connection.  To  ascertain,  from  time  to  time, 
the  exact  condition  of  the  water  which  supplies  the  wants  of 
the  family  and  of  the  live  stock,  is  a  task  which  no  farmer 
can,  for  any  length  of  time,  neglect,  without  incurring  a 
serious  risk  to  health  and  prosperity. 

The  subject  receives,  quite  frequently,  but  little  attention, 
on  account  of  the  fact  that  the  harmful  qualities  which  an 
apparently  good  water  may  contain  are  disguised  beyond 
recognition  by  the  unaided  senses.  Certain  delicate  chemi- 
cal tests,  aided  at  times  by  microscopic  observations,  are, 
in  the  majority  of  cases,  the  only  reliable  means,  in  our 
present  state  of  scientific  inquiry,  by  which  desirable  infor- 
mation regarding  the  true  character  of  a  diinking  water  can 
be  obtained. 

Parties  sending  on  water  for  an  analysis  ought  to  be  very 
careful  to  use  clean  vessels,  clean  stoppers,  etc.  The  samples 
should  be  sent  on  without  delay  after  collecting.  One  gallon 
is  desirable  for  the  analysis. 
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Compilation    of    Analyses   hade  at  Amherst^  Mass., 
or  Aqbicultural  Chbmigals  and  Refuse  Materials 

USED  FOR   FeRTILIZINQ   PURPOSES.* 

Preparea  by  Mr.  W.  H.  Beal. 
Am  the  basii  of  raliuUioD  changet  from  year  to  year,  no  valiutioo  is  stated. 

1868  to  1889 
Muriate  of  Potash  (45  Analyses). 


Fbb  Cm. 

nighmL 

LOWMt. 

▲Tanga. 

Moistore  at  lOQo  C, 

4.05 

.05 

2X>5 

Potassium  oxide, 

58.98 

45.94 

52.46 

Sodium  oxide, 

11.26 

2.13 

6.69 

Magnesium  oxide, 

.90 

.30 

.55 

Chlorine, 

54.00 

43.20 

48.60 

Insoluble  matter, 

2.00 

.15 

.75 

Sulphate  of  Potash  (15  Analyses). 

Moisture  at  100^  C, 

5.00 

.19 

1.00 

Potassium  oxide, 

51.28 

20.44 

35.86 

Sodium  oxide,       .        .        . 

8.59 

.84 

4.46 

Magnesium  oxide, 

2.63 

.24 

1.50 

Sulphuric  acid, 

59.30 

10.86 

45.00 

Insoluble  matter, 

81.55 

.14 

.75 

•  This  compilation  does  not  include  the  analyses  made  of  licensed  fertOlieff. 
Tbey  are  to  be  foand  in  the  Reports  of  the  State  Inspector  of  Fertilizers  tnm  1873 
to  1889,  contained  in  the  Reports  of  the  Secretary  of  the  Massachusetts  State  Bosrd 
of  Agricoltore  for  those  years.  C.  A.  0.' 
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197 


PnCElTT. 

HlfbMt 

Lowest 

ATenifl*. 

Moisture  at  100°  C 

11.58 

1.96 

5.50 

Potassium  oxide,  .... 

27.77 

11.70 

22.50 

Sodium  oxide,       .... 

18.97 

2.09 

6.50 

Magnesium  oxide. 

18.66 

10.86 

12.25 

Calcium  oxide,      .... 

8.38 

.82 

2.50 

Sulphuric  acid. 

47.90 

31.91 

43.00 

Chlorine, 

7.80 

.14 

2.50 

Insohihle  matter, .... 

2.36 

.26 

1.41 

Oerman  Potash  BaUs  (11  Analyses). 


Moisture  at  100°  C, 
Potassium  oxide,  . 
Sodium  oxide, 
Calcium  oxide. 
Magnesium  oxide, 
Sulphuric  acid. 
Chlorine, 
Insoluhle  matter,  . 


25.83 

50.40 

26.23 

1.26 

9.83 

21.63 

49.11 

8.76 


.46 

7.56 

1.30 

.06 

Trace. 

.17 

22.27 

.90 


13.14 

21.63 

13.76 

.85 

9.25 
10.85 
35.63 

2.08 


Kainite  (3  Analyses). 


Moisture  at  100°  C, 
Potassium  oxide,    . 
Sodium  oxide. 
Calcium  oxide. 
Magnesium  oxide. 
Sulphuric  acid. 
Chlorine, 
Infolnble  matter,  . 


13.57 
16.48 

1.41 
11.30 
23.71 

1.56 


2.16 
12.61 


6.65 
17.63 

.17 


9.26 

14.04 

21.38 

1.12 

8.97 

21.05 

32.38 

.86 
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CamaUUe  (1  Analysis). 

PcrocaL 

Potassinm  oxide, 13^ 

Sodium  otide, 7.66 

Magnesium  oxide, 13.19 

Snlphnrio  add, M 

Chlorine, 41^ 

KrugUe  (1  Analysis). 

ftrosBL 

Moisture  at  100°  C, 4.83 

Caldnm  oxide, 1S.45 

Magnesium  oxide, 8.79 

Potassium  oxide, 8.43 

Sodium  oxide, 5^7 

Sulphuric  acid, 31.94 

Chlorine, 6.63 

Insoluble  matter, 14.96 


SuiphaU  of  Magnesia  (9  Analyses). 


rsBCnr. 

HlchML 

LowMt 

A.«n. 

Moisture  at  100°  C, 

31.90 

7.50 

22^ 

Caldum  oxide, 

3.89 

1.15 

2.52 

Magnesium  oxide, 

25.29* 

13.50 

18.25 

Sulphuric  acid, 

52.23* 

31.91 

37i)0 

Insoluble  matter,  .!.... 

11.06 

.40 

5.73 

*  Kieserite,  nttanl  aod  ealoliMd. 


Nova  ScoUa  Plaster  (9  Analyses). 


Moisture  at  100*^  C, 
Caldum  oxide, 
Magnedum  oxide, 
Sulphuric  add. 
Insoluble  matter,  . 


15.79 
87.59 

1.40 
54.10 

7.95 


.52 
30.60 

.36 
33.56 

.45 


6.50 

83.50 

.75 

44.00 

2.00 
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Onondaga  Plaster  *  (7  Analyses). 

PbbCuit. 

HlgbMt 

LowMt 

AT«nft. 

Mobture  at  100°  C, 

22.26 

8.95 

18.27 

Calcium  oxide, 

81.46 

29.15 

80.00 

Ma^esimn  oxide, 

6.06 

8.89 

4.66 

Solphoric  acid, 

86.00 

81.58 

83.00 

Carbonic  add, 

8.80 

7.20 

8.20 

Insoluble  matter, 

12.00 

8.28 

9.83 

*  OoDUiM  1  umple  of  Cayngm  plMtar. 


Gypseous  Shale  (1  Analysis). 

Psr  Mnt. 

Calcium  sulphate, 88.55 

Calcium  carbonate, 11.05 

Magnesium  carbonate, 2.65 

Insoluble  matter, 87.15 


OaS'house  Lime  (4  Analyses). 


Pbe  Cbst. 

HlfbMt 

LOWMt 

Arenfe. 

Moisture  at  lOO^^  C, 

88.55 

11.01 

22.28 

Calcium  oxide, 

45.80 

40.00 

42.66 

Magnesium  oxide, 

8.30 

8.80 

8.30 

Sulphuric  add,* 

20.73 

20.78 

20.73 

Insoluble  matter, 

15.00 

.40 

6.05 

*  Balphnrie  Add  l]i«lad«i  all  fenna  of  ralpbnr  prcMDt. 
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Lime  Waste. 


PB&Cnt. 

11 

MoiBtare  at  100^  C, 

11^ 

17M 

36  JO 

Ash.       .        .        . 

41.00 

65.24 

- 

Calcium  oxide, 

23.40 

47.80 

27^1 

Magnesium  oxide, 

- 

- 

Tnoa 

Potassium  oxide,  . 

- 

- 

.22 

Pliosphoric  add,    . 

.77 

.81 

2.25 

Nitrogen, 

6.87 

1.06 

- 

Insoluble  matter,  . 

.10 

6JW 

.32 

Lime-hUn  Ashes  (7  Analyses). 

rSBCSR. 

HlfhMt 

Lowetti 

ATcnga 

Moisture  at  100°  C, 

80.70 

.20 

15.45 

Calcium  oxide, 

50.16 

86.t)0 

43.08 

Magnesium  oxide,         .        .        .        .        . 

4.45 

1.26 

2.60 

Potassium  oxide,  .        .        . 

L70 

.       .02 

.86 

Phosphoric  acid,    .        .        .        .       . 

ai6 

Trace. 

1.18 

Carbonic  acid, 

89.86 

9.66 

16.66 

Insoluble  matter, 

63.77 

3.30 

14.54 
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MarU*  (5  Analyses). 

PbbCbkt. 

Illfh«rt. 

Lowest 

ATerare. 

Moisture  at  lOOoC,      . 

55.80 

.60 

18.18 

Calcium  oxide, 

50.61 

20.72 

40.07 

Magnesium  oxide. 

1.03 

.22 

.64 

Iron  and  alumina, . 

1.00 

.86 

.69 

Phosphoric  acid,    . 

2.72 

.07 

1.05 

Carbonic  add. 

40.38 

16.63 

28.51 

Insoluble  matter,  . 

3.44 

3.44 

3.44 

Virginia  MarL 


Pbb  Cbnt. 


2  feet  below 
Surfkce.* 


4ftetb«low 
Sorfioe.t 


Moistore  at  100^  C, 
Calcimn  oxide, 
Magnesimn  oxide, 
Potassiom  oxide,  . 
Phosphoric  acid,    . 
Sulphmic  acid, 
Carbonic  add. 
Insoluble  matter,  . 


16.70 

9.21 

.25 

.61 

.09 

1.00 

4.23 

59.59 


15.26 

5.29 

.16 

.37 

.08 

.31 

1.76 

68.86 


*  No.  1  contained  a  large  amount  of  ehelU. 


t  No.  2  was  largely  aand. 
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Wood  Ashes.    (Canada.)     (87  Analjaea.) 

pBBCtar. 

HlffheBt 

LOWMt 

ATcmi. 

Moisture  at  100«  C, 

28^7 

.70 

12.00 

Calciom  oxide, 

50^ 

ISM 

34.44 

Magnesium  oxide, 

7.47 

2.28 

3.50 

Iron  oxide, 

- 

- 

^ 

Potassium  oxide, 

10.24 

2.49 

6J50 

Phosphoric  add, 

3.99 

.29 

1.85 

Insoluble  matter, 

24.10 

2.10 

12.50 

Ck)iUmrS$ed  HuU  Ashes  (23  Analyses). 


Moisture  at  100^  C, 

26.81 

2.30 

7.83 

Calcium  oxide, 

39.76 

3.86 

lOJOO 

Magnesium  oxide, 

17.15 

2.02 

9JM 

Iron  oxide, 

- 

- 

1.50 

Potassium  oxide, 

42.12 

5.00 

20.95 

Phosphoric  add, 

13.67 

.76 

7J^2 

Insoluble  matter, 

32.48 

5.38 

1L79 

Ashes  of  Spent  Tan-bark  (3  Analyses). 


Moisture  at  100°  C, 
Calcium  oxide. 
Magnesium  oxide. 
Potassium  oxide,  . 
Phosphoric  acid,    . 
Insoluble  matter,  . 


7.46 
37.26 
5.10 
2.87 
2.77 
24.33 


4.87 

31.36 

2^7 

1.14 

.13 

24.33 


6J1 
83.46 
3.65 
2.04 
1.61 
24.33 
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AthM  of  Wtute  ProduaU. 


PsBCsm. 

Chattoot 
R.R.Tlet. 

Lofwood. 

MO. 

Moisture  at  100*»  C, 

6.15 

1.50 

M 

Calcium  oxide, 

4.71 

8.90 

84.98 

Magnesiam  oxide, 

1.80 

Traoe. 

1.85 

Potassiom  oxide, 

.19 

.08 

1.60 

Phosphoric  add, 

1.64 

2^ 

.46 

Insolable  matter, 

77.83 

9.70 

86.86 

Hard  Pine  Wood  Ashes, 

Perotnt 

Moisture  at  lOa*  C, .75 

Calcium  oxide, 24.95 

Magnesium  oxide, 8.89 

Potassium  oxide, .               .  10.16 

Phosphoric  acid, 2.24 

Insoluble  matter, 29.90 

NUrate  of  Potash  (2  Analyses). 

Par  cent. 

Moisture  at  lOO*' C, 1.75         2.10 

Potassium  oxide, 44.76        45.62 

Nitrogen, 11.60        14.58 

Insoluble  matter, Traoe. 


Nitrate  i 

7f  Soda  (18  Analyses). 

PuGbmt. 

HlgbMt 

LowMt 

ATertf*. 

Moisture  at  lOOo  C, 

2.00 

.85 

1.25 

Sodium  oxide. 

70.97 

85,00 

85.50 

Calcium  oxide, 

.41 

Trace. 

Traoe. 

Magnesium  oxide, 

.04 

Trace. 

Trace. 

Nitrogen, 

16.26 

14.44 

16.75 

Sulphuric  add, 

.20 

Trace. 

Trace. 

Chlorine, 

2.52 

.20 

.50 

Insoluble  matter. 

• 

.90 

.24 

.50 
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SaUpetrt  Waste  from  Outipotoder  Works  (7  Analyses). 


Fxft  Csn. 

- 

Hlgliest. 

Lowwt 

AncafA. 

Moistor©  at  100°  C, 

4.24 

.60 

2.75 

Potassium  oxide,  . 

80.94 

4.65 

18J0O 

Sodium  oxide, 

46.92 

22.08 

8400 

Caldmn  oxide. 

.83* 

.71* 

.75 

Magnesium  oxide. 

.28* 

.09* 

.19 

Nitrogen,       . 

SM 

.80 

2.43 

Sulphuric  acid. 

4^* 

.84* 

2^ 

Chlorine, 

66.00 

87.66 

48  JO 

*  Only  Mttnuitloofl  reported. 

NUre  aaU-cake  (2  Analyses). 


Moisture  at  lOO*'  C, 
Potassium  oxide,   . 
Sodium  oxide, 
Nitrogen, 
Sulphuric  acid. 
Insoluble  matter,  . 


6.71 

6.84 

.87 

Trace. 

32.72 

26.40 

2.29 

- 

48.86 

46.69 

4.12 

8.73 

6.03 

.87 

2966 

2.29 
47.77 

3.92 


SulphaU  of  Ammonia  (22  Analyses). 


Moisture  at  lOOo  C. 

2.40 

.18 

1.00 

Nitrofiren.       ....... 

22.23 

1970 

20.50 

Sulphuric  acid, 

70.70 

67.68 

60.00 

Insoluble  matter, 

- 

- 

Traoe. 

AmmoniU.  pvcml 

Moisture  at  100°  C, 6.88 

Phosphoric  acid, 8.43 

Nitrogen, 11^ 

Insoluble  matter, 1-88 
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PssGsxT. 


Highest 


Lowest. 


Avenge. 


Moisture  at  100°  C, 

Ash, 

Phosphoric  acid,    . 

Nitrogen, 


21.52 

10.04 

6.23 

18.55 


7.65 
3.56 
1.53 
7.80 


12.50 
6  37 
1.91 

10.52 


Refuse  Malerials  (Animal). 

PiB  CSHT. 

Oleonuurgft- 
rine  BeHiM. 

Felt 
Reftue. 

Sponge 
Bemie. 

Moisture  at  100°  C, 

8.54 

39.24 

7.25 

Ash, 

14.42 

33.53 

- 

Calcium  oxide, 

- 

- 

3.94 

Magnesium  oxide. 

. 

- 

- 

1.27 

Phosphoric  acid,    . 

.88 

- 

3.19 

Nitrogen, 

12.12 

5.26 

2.43 

Insoluble  matter,  . 

.96 

8.44 

39.05 

Horn  and  Hoof  Waste  (3  Analyses). 


Pkh  Ckht. 

Highest. 

Lowest 

Avenge. 

Moisture  at  100°  C, 

10.27 

10.08 

10.17 

Ash, 

14.62 

1.05 

7.63 

Phosphoric  acid, 

- 

- 

2.30 

Nitrogen, 

16.10 

11.84 

14.47 

Insoluble  matter,  • 

- 

- 

.24 
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Wool  WasU  (3  Analyses). 


PbeCuit. 


Lowwt. 


Moisture  at  100<^  C, 
Nitrogen,     . 


10.12 
6.26* 


8.43 
5X)0 


93! 
6.63 


•  Satarated  with  oiL 


Ratw  Wool  and  Wool  Washings. 


PssCnr. 

BawWooL 

Water 
WMlilBga. 

AeM 
WmUbCS. 

Wukiafi. 

Moisture  at  100»  C^ 

6.95 

- 

- 

92.08 

Ash,        .       . 

7M 

- 

- 

3.28 

Fat.         .       . 

8.92 

- 

- 

- 

Calcium  oxide. 

- 

.28 

.61 

.04 

Magnesium  oxide. 

- 

Ncme. 

.20 

Trace. 

Potassinm  oxide. 

- 

3.92 

4.20 

1.09 

Sodium  oxide. 

- 

.49 

.40 

.92 

Nitrogen, 

12^ 

- 

- 

J^ 

Insoluble  matter. 

8.63 

- 

- 

.22 

Meat  Mass  (6  Analyses). 


PnCuT. 

Hlfkett 

LOWMt 

ATCcage. 

Moisture  at  100°  C,      .        .        .        .        . 

18.76 

8.16 

12.09 

Ash, 

14.66 

2.90 

18.60 

Total  phosphoric  acid,  . 

3.68 

.66 

2.07 

Nitrogen,       .       , 

11.60 

9.69 

10.44 

Insoluble  matter, 

.77 

.40 

.58 

Digitized  by  ^OOQlC 


1889.]  PUBLIC  DOCUMENT  — No.  33. 

Refuse  from  Benderittg  Establiahments. 


207 


FBI  Cbmt. 

Bone 
Boop. 

Dried 
aodBoiM. 

DrtodSoup 

lh>iB 
Iteiid«rliiff 
OattlaFMC 

Soup  from 

Horse 
Rendering 
Faotorj. 

Soap  Oebaib 

I. 

IL 

Moisture  at  100°  C,    . 

82.92 

U.80 

10.80 

92.14 

38.79 

19.70 

Ash,     ...        . 

7.07 

8.40 

7.60 

- 

43.13 

69.66 

Phosphoric  acid,  . 

1.26 

.63 

.46 

.14 

11.04 

16.37 

Nitrogen, 

l.U 

9.97 

14.47 

1.12 

2.21 

4.20 

Insolable  matter. 

- 

.64 

.26 

- 

1.20 

1.37 

Banes  (103  Analyses). 


Pbb  Cbht. 

Hifbett. 

Lowest 

Average. 

Moistore  at  100°  C,      .... 

11.90 

3.06 

7.47 

Ash,       .... 

74.90 

37.26 

66.07 

Total  phosphoric  add,  . 

29.83 

12.06 

22.60 

Soluble  phosphoric  acid. 

.76 

.10 

.43 

Reverted  phosphoric  acid, 

16.78 

2.24 

6.60 

Insoluble  phosphoric  add. 

23.87 

8.13 

16.70 

Nitrogen, 

6.76 

1.60 

4.12 

Insoluble  matter,  . 

6.00 

.04 

2.00 

Tanlcage  (12  Analyses). 


Moisture  at  100""  C, 
Ash,        .... 
Total  phosphoric  add,  . 
Soluble  phosphoric  acid, 
Reverted  phosphoric  acid. 
Insoluble  phosphoric  add. 
Nitrogen, 
Insoluble  matter,  . 


28.09 

37.06 

14.60 

.27 


8.07 
2.00 


6.46 

19.40 

8.00 

.27 


6.82 
.66 


14.61 

23.23 

10.67 

.27 

3.26 

8.79 

7.08 

1.23 
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Fish  cofUaifdng  20  per  cent,  or  less  of  Moisture  (47  Analyses). 


Pex  Csar. 


BOglMst 


Moiatore  at  100°  C,      . 
Ash,       .... 
Total  phosphoric  acid, . 
Soluble  phosphoric  acid, 
Reverted  phosphoric  add. 
Insoluble  phosphoric  add. 
Potassium  oxide,  . 
Nitrogen, 
Insoluble  matter,  . 


19.88 

72.28 

16.64 

1.70 

4.57 

7.16 

.45 

10.24 

4.99 


6.61 

15.99 

4^ 

.37 
1.78 
2.11 

.45 
3.87 

.74 


18^ 

200)0 

8.25 

M 

2.17 

3^ 

.45 

70)6 

2ii0 


Fish  containing  between  20  per  cent,  and  40  per  cent,  of  MoisUtrt 
(8  Analyses). 


FmmCmmt. 

BVMst 

UmmL 

ATingB. 

Moisture  at  100°  C, 

38.11 

20.58 

29.34 

Ash 

36.50 

16.87 

24.14 

Total  Dhosohoric  add.  ..... 

8.90 

5.60 

7.25 

Soluble  phosphoric  add,       .        ,        .        . 

.82* 

Reverted  phosphoric  add,     .        .        .        . 

- 

- 

2.87* 

Insoluble  phosphoric  add,    .... 

- 

- 

8.99* 

Potassium  oxide, 

- 

- 

^ 

Nitroflren.        ....... 

7.41 

4.22 

5.81 

Insoluble  matter, 

2.89 

.82 

1^ 

*  nab  pomace. 


t  Dry  groaod  flab. 
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FM  eontaming  40  per  cent,  and  more  of  Moisture  (12  Analyses). 


Pbb  C«kt. 

Highest 

Lowest. 

Avenge. 

Moistore  at  lOQo  C,      . 

. 

60^ 

40.36 

45.46 

A8h 

. 

20.78 

1.92* 

12.60 

Total  phosphoric  acid,  . 

. 

8.56 

1.02* 

5.08 

Soluble  phosphoric  acid, 

. 

1.51 

.83 

1.17 

Reverted  phosphoric  acid. 

2.02 

.64 

1.33 

Insoluble  phosphoric  acid, 

. 

8.62 

1.88 

2.75 

Nitrogen, 

. 

7.60 

2.43 

4.97 

Insoluble  matter,  . 

• 

2.44 

.16 

1.35 

*  FUb-liTor  ref  nsa. 


Whale  Flesh. 


Pbb  Cbst. 


Bbw. 


Dry  (with 
Fat). 


Dry  (with- 
out Fat). 


Whale 
Serap. 


Moisture  at  100^  C, 

Ash, 

Fat,. 

Flesh,      . 

Nitrogen, 


44.50 

1.04 

22.81 

32.10 

4^ 


1.86 
40.70 
57.44 

8.68 


3.20 

96.80 
14.60 


9.51 
11.74 


9.64 


Lobster  Shells. 

Percent 

Moisture  at  100°  C, 7.27 

Calcium  oxide, 22.24 

Magnesium  oxide, 1.30 

Phosphoric  acid, 352 

Niteogen, 4.50 

Inflolnble  matter, .27 

Digitized  by  CjOOQIC 


210  AGRICULTURAL  EXPERIMENT  STATION.  [Jan. 
Peruvian  Ouano  (26  Analyses). 


PnCnr. 

Hl.b..t. 

Lowwt. 

Av«nf«, 

Moisture  at  lOfP  C,      . 

3S^1 

7.02 

14.81 

Aah 

61.65 

13.58 

37.61 

Total  phosphoric  add,  . 

23.10 

3.43 

13.26 

Soluble  phosphoric  acid. 

8.80 

.35 

4^7 

Reverted  phosphoric  acid. 

6.20 

IJSS 

3.79 

Insoluble  phosphoric  add, 

16JK) 

4.67 

10J» 

Potassium  oxide,  . 

4.08 

1.14 

2.61 

Nitrogen, 

11.26 

4.44 

7^ 

Insoluble  matter,  . 

11.91 

1.30 

6.60 

BtU  Ouano  (9  Analyses). 
[One  sample  contained  1.31  per  cent  potasdam  oxide.] 


Moisture  at  100°  C,      . 

Ash, 

Phosphoric  acid,    . 
Nitrogen  as  nitrates,     . 
Nitrogen  as  ammoniates,     . 
Nitrogen  in  organic  matter, . 
Insoluble  matter,  . 


72.38 
72.14 
6.53 
1.80 
3.42 
5.66 
54.15 


7.80 

4.34 

1.00 

.24 

1.49 

.34 

.20 


40.09 
3a24 
376 
1.02 
2.45 
3.00 
2.00 


Ouba  Ouano  (7  Analyses). 

Moisture  at  100"  C 

36.85 

12.10 

24.27 

Potassium  oxide, 

1.20 

.14 

.67 

Phosphoric  acid, 

24.35 

11.54 

17.94 

Nitrogen  as  nitrates, 

1.00 

.24 

.62 

Nitrogen  as  ammoniates,      .... 

.26 

.14 

.20 

Nitrogen  in  organic  matter, .... 

1.48 

SS 

.85 

Insoluble  matter, 

3.40 

2.95 

8a7 
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Pim  Cmt. 

HlghMt. 

Lowest 

ATeriga. 

Moisture  at  100°  C, 

12.60 

2.12 

7.81 

Calciam  oxide, 

46.00 

84.91 

89.96 

Magnesium  oxide, 

4.18 

2.46 

829 

Phosphorio  acid, 

86.48 

18.11 

26.77 

Sulphuric  acid, 

2.86 

1.80 

2.08 

InsoluUe  matter, 

2.40 

.17 

1.27 

SatUh  American  Bone  Jsh. 

Pwromt. 

Moisture  at  100°  C, 7.00 

Calcium  oxide, 44.89 

Phosphoric  acid, 86.89 

Insoluble  matter, 4.60 


SotOh  Carolina  Bock  PhosphaU  (4  Amdyses). 

PuOmT. 

HlgtMSt 

LOWMt 

AT«r»g«. 

Moisture  at  100<^  C, 

1.90 

.10 

1.60 

Cftloiam  oxide,     . 

- 

- 

41.87* 

Magnesium  oxide. 

- 

- 

8.08* 

- 

- 

4.26* 

Total  phosphoric  acid, . 

80.61 

26.81 

28.08 

Soluble  phosphoric  acid. 

- 

- 

.27* 

Reverted  phosphoric  acid. 

.47 

.19 

.88 

Insoluble  phosphoric  acid. 

80.81 

26.07 

27.69 

Insoluble  matter,  . 

18.74 

9.18 

11.61 

•  Only  Mtlmat*. 
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Nan<u$a  FkoaphaU  (3  Analytes). 


Pbb  Ckvt. 

HIglMSt 

LowMt. 

ATOIfll. 

Moifltore  at  100°  C, 

— 

. 

5.60* 

Calcium  oxide, 

87^ 

87.22 

87  44 

Iron  oxide, 

11.79 

8.76 

10^ 

Alumina  oxide, 

- 

- 

4.24* 

Phosphoric  add, 

84.45 

84.09 

84.27 

Insoluble  matler, 

- 

- 

2  70* 

*  Only  OM  teat. 

BrockmOe  PhosphaU  (1  Analyaifl). 

Moisture  at  100°  C, 

Phosphoric  add, 

Insoluble  matter, 


250 

85^1 

6.46 


Bone-black  (5  Analyiee). 

PBECkR. 

fllttiMt 

LewML 

Avwife. 

Moisture  at  100<>  C, 

Phosphoric  add, 

Insoluble  matter.  ...... 

10.66 

80.64 

6.60 

1.66 

28,47 

1J» 

4.60 

28.28 

8.64 

PkosphaUc  Slags. 
[I.  Oennan  phoBphadc  slag.    II.  BngUsh  slag.] 


PnCm. 


n. 


Moisture  at  100*^  C,     . 
Caldum  oxide,     . 
Magnesium  oxide. 
Iron  and  alumina  oxides. 
Total  phosphoric  acid, 
Soluble  phosphoric  acid. 
Reverted  phosphoric  add. 
Insoluble  phosphoric  add. 
Insoluble  matter, . 


.10 

41.87 

8.08 

4.26 

80.61 


.19 
80.82 
18.74 


.87 
49.82 


1&91 

6.93 

12.98 

6.06 
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PBBCsn. 

m^bML 

LOWMt 

Arenge. 

Moisture  at  100  C, 

10.18 

9.25 

9.98 

Calcium  oxide, 

.96 

.77 

.87 

Magnesiam  oxide, 

.37 

.20 

.29 

Potassium  oxide, 

1.70 

.64 

1.12 

Phosphoric  add, 

2.22 

2.08 

2.16 

Nitrogen, 

5.72 

5.88 

5.56 

Insoluble  matter, 

2.88 

1.12 

1.75 

Cotton  Bejuse. 

PuCbht. 

OottOD 

Dost 

CoCtoo 
Waste 
(Dry). 

Cotton 
WMta 
(Wet). 

Cotton 
Wfttte. 

Moisture  at  lOO^^C, 

84.46 

5.58 

84.69 

8.24 

Ash,         .        .        . 

50.98 

- 

- 

- 

Calcium  oxide. 

.90 

1.45 

2.46 

2.52 

Magnesium  oxide,  . 

.90 

.87 

1.18 

.66 

Potassium  oxide,    . 

.19 

.89 

.80 

1.62 

Phosphoric  acid. 

.21 

.84 

1.54 

.83 

Nitrogen, 

.50 

1.32 

1.80 

2.09 

Insoluble  matter,    • 

47.46 

49.68 

41.88 

20.10 
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OotUmseed  Meal  (6  Analyses). 
[I.  ATorage  of  thro  aiudyBee.    II.  Danuiged.] 


Pkb  Cb«t. 


II. 


Moisture  at  100^  C, 
Ash, 

Caloimn  oxide. 
Magnesium  oxide, 
Potassinm  oxide,  . 
Fbosphoric  acid,  . 
Nitrogen, 
Insoluble  matter, . 


6.80 

6.77 

.39 

.99 

.89 

1.45 

6.10 

.60 


9.90 

.22 

.56 

1.21 

1.26 

873 

.20 


Botten  Brewer's  Grain. 

Fereent 

Moisture  at  lOOo  C, 7a77 

Calcium  oxide, J2S 

Magnesium  oxide, .15 

Potassium  oxide, M 

Phosphoric  acid, .43 

Nitrogen, .72 

Insoluble  matter, .59 


Tobaeco  Stems  (5  Analyses). 

PbbGot. 

msiMst 

Lowwt. 

Avvnie. 

Moisture  at  100°  C, 

12.18 

8.96 

10.61 

Ash,       .       .       . 

15.00 

13.30 

14.07 

Calcium  oxide. 

4.76 

3.39 

3.89 

Magnesium  oxide, 

1.40 

1.11 

1.23 

Potassium  oxide,   . 

8.82 

3.34 

6.44 

Sodium  oxide. 

.68 

.16 

M 

Phosphoric  acid,    . 

.87 

.44 

.60 

Nitrogen, 

2.69 

.90 

2.29 

Insoluble  matter,  . 

1.35 

.29 

.82 
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Befuse 

MaUridU 

(Vegetable). 

Pbb  Cura. 

OlneoM 
BcfliM. 

Hop 
Btfkite. 

Smsfto 
WMte. 

Moisture  at  100^  C, 

8.10 

8.98 

68.06 

ABh,        .         .         . 

- 

- 

6.80 

Caldnm  oxide, 

.18 

.27 

1.14 

Magnesium  oxide, 

.02 

.10 

3.26 

Potassium  oxide,  . 

.15 

.11 

.17 

Phosphoric  add,    . 

.29 

.20 

- 

Nitrogen, 

2.62 

.98 

1.19 

Insoluble  matter,  . 

SfJ 

.63 

2.25 

Beorwud. 


FEB  OBNT. 

Ul-Obabi. 

BOGKinUI». 

L 

n. 

Oreen. 

Diy. 

WatXa^ 

Moisture  at  100°  C, 

45.61 

25.17 

68.50 

10.68 

88.04 

Ash, 

20.89 

10.81 

23.70 

55.75 

2.26 

Calcium  oxide, 

1.56 

2.70 

- 

7.66 

- 

Magnesium  oxide,   . 

.09 

.12 

- 

.21 

- 

Potassium  oxide,     . 

1.61 

.21 

- 

4.89 

- 

Sodium  oxide, . 

2Jbl 

.74 

- 

7.90 

- 

Phosphoric  acid, 

.41 

.22 

- 

2.75 

- 

Nitrogen, 

.70 

.96 

.62 

1.45 

.26 

Insoluble  matter,     . 

.46 

1.66 

- 

10.40 

- 
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Bea^weed  Ashes. 

Moisture  at  lOO^  C^ 1.47 

Calciam  oxide, 6.06 

Magnesium  oxide, 4JS7 

Potassium  oxide, M 

Sodium  oxide, 8.76 

Phosphoric  add, J30 

Sulphuric  acid, 2M 

Sulphur, 14 

Chlorine, 6j60 

Magnesium  chloride, .14 

Insoluble  matter, 68^ 


BoekweetL 
p.  Ck>aected  fai  Maj.    n.  C<dlected  in  December.] 


PnCssT. 

L 

n. 

Fresh  wet  rockweed  lost,  in  air,  of  water,  . 

78.700 

66.920 

Fresh  wet  rockweed  lost,  at  100«^  C,  of  water,  . 

90.400 

76.920 

Air-dried  rockweed  contained,  of  vegetable  matter, . 

88.220 

89.000 

Air-dried  rockweed  contained,  of  water,    . 

11.780 

11 000 

The  filled  pods  left,  at  lOO"^  C,  of  solid  organic  matt^. 

7.860 

- 

The  fresh  stems  left,  at  100^  C,  of  solid  organio 
matter, 

80.650 

The  slime  of  the  pods,  dried  at  100°  C,  contained,  of 
nitrogen, 

2.920 

Rockweed,  entire  plant  with  filled  pods,  dried  at  100^ 
C,  contained,  or  nitrogen, 

2.286 

1.721 

Rockweed,  air-dried,  contained,  ot  nitrogen. 

2017 

1.482 

'*          fresh  (wet), contained,  of  nitrogen, . 

.487 

.397 

''          dried  at  100^  C,  contamed,  ashes,    . 

28.930 

24.890 

"          air-dried,  contained,  ashes. 

6.220 

22.150 

•*          fresh  (wet),  oontained,  ashes,  . 

8.770 

5.825 

The  slime  of  the  pods  contained,  ashes,     . 

49.856 

- 

Digitized  by  ^OOQlC 


1889.]          PUBLIC  DOCUMENT  — No.  33.  217 
One  hundred  parts  of  the  ash  oontained  (I.)  :  — 

Per  cent. 

Potassiam  oxide, 4  842 

Sodium  oxide, 12.050 

Calcium  oxide, 2.691 

Magnesium  oxide, 2.753 

Ferric  oxide, .888 

Sulphuric  acid, 7.986 

Phosphoric  add, 6.240 


Mud. 


Pub  Cekt. 

Mneiel 

MoMel 

Salt 

Salt 

BUuik 

rreeh- 
Weter 

Mad. 

Mod. 

Mod. 

Mod. 

Mod. 

Mod. 

Moisture  at  lOO*'  C, 

60.01 

2.24 

46.86 

60.87 

56.55 

40.87 

Ash, 

27.29 

72.02 

49.28 

88.09 

39.60 

- 

Calcium  oxide. 

.93 

23.39 

.90 

.91 

.91 

1.27 

Magnesium  oxide, 

.14 

- 

.81 

.43 

.66 

.29 

Potassium  oxide. 

6.17 

- 

.38 

.82 

.88 

.22 

Sodium  oxide. 

.70 

- 

.94 

.94 

.86 

- 

Ferric  oxide,  . 

8.48 

8.26 

4.55 

3.70 

4.26 

1.80 

Phosphoric  add. 

.10 

.35 

Trace. 

Trace. 

Trace. 

.26 

Nitrogen, 

.21 

.72 

.39 

.40 

1.64 

1.37 

Inaoluble  matter. 

- 

87.60 

48.55 

26.20 

3184 

18.26 

Boil  from  a  Diked  Marsh. 

Percent 

Moisture  at  100°  C, 88.40 

Ash, 7.85 

Caldum  oxide, 1.24 

Potassium  oxide, .26 

Phosphoric  acid, .13 

Nitrogen, 1.64 

Insoluble  matter, 3.65 
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Muck  (11  AnalyBes). 


PnCkR. 


Moisture  at  100^  C, 

Ash, 

Nhzogpon, 


S6.12 
1^2 


12.03 
9.05 


55.18 
ia.75 


Peat  (10  Analyses). 


PBBCkR. 

HUbart. 

Lowest 

ATcn««u 

Moisture  at  100°  C 

85.88 

11.29* 

61.50 

Ash, 

88.72 

1^ 

7.71 

Calcium  oxide, 

- 

- 

M 

Nitrogen, 

1.79 

.41 

.75 

Insoluble  matter, 

- 

- 

.88 

*  Oerman  p— t  maw. 


Turf  (2  Analyses). 


PbbCbvt. 


n. 


Moisture  at  100°  C, 

Ash, 

Nitrogen,     . 


25.58 
8.28 
1.91 


18.00 
9.43 
1.97 
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Hen  Manure, 


Moisture  at  100^  C,      . 
Caloium  oxide, 
Magnesimn  oxide, 
Potassium  oxide,  . 
Phosphoric  acid,    . 
Nitrogen  in  organic  matter. 
Nitrogen  as  ammoniatee, 
Insolnhle  matter,  . 


PoudretU. 


Moisture  at  lOO^  C, 
Ash,      . 


Pweent 
5.25 


85.45 


Potassium  oxide, 49 

Phosphoric  acid, 5.74 

Nitrogen, 8.58 

Insoluble  matter, 4.65 


Miscellaneous. 


Cbvt. 


Moisture  at  100°  C,      . 
Organic  and  volatile  matter. 
Magnesium  oxide, 
Potassium  oxide,  . 
Cyanogen  compeunds, . 
Insoluble  matter,  . 
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COMPILATION  OF  ANALYSES  OF  FODDER  ARTI- 
CLES, FRUITS  AND  SUGAR-PRODUCING 
PLANTS,  ETC., 

MADE  AT 

AMHERST,    MASS. 

1868-1889. 
Prepared  by  Mr.  W.  H.  Real. 

A,  Analyses  of  Fodder  Articles. 

B,  Analyses  of   Fodder  Articles   with   reference 

TO  Fertilizino  Ingredients. 

C     Analyses  of  Fruits. 

D.     Analyses  of  Sugar-producing  Plants. 
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c. 

-•Analy 

1868  Oj 

FruiU. 

KAMB. 

Date. 

1 

1" 

A 

ma 

\ 

s 

5 

1 

t 

Apple  (Baldwin),       .       .       . 

1877. 
Sept.    1. 

Perct. 
20.U 

1.055 

12-1! 

Perct. 
S       8.09 

Perct. 

Perct 

C.C. 

«*              *• 

Oct.     9. 

19.66 

1.066 

"     * 

•       6.25 

- 

- 

- 

•«              «*               .       . 

Nov.  27, 

- 

1.075 

«i     < 

•     10.42 

- 

- 

- 

Rhode  IftlaodGreeolDg, 

Sept.    1. 

20.27 

1.066 

((     < 

*       3.16 

- 

- 

- 

<«                    K                  (( 

Oct.     0. 

19.68 

1.066 

*«     . 

•       7.14 

- 

- 

- 

«l                    <«                  M                 1 

Nov.  27, 

20.25 

1.080 

<(     • 

•     11.36 

- 

- 

- 

Pear  (Bartlatt).  .       . 

Ang.  81, 

16.00 

1.060 

41         < 

*       4.77 

- 

- 

- 

«            «          ^       , 

Sept.    7, 

16.65 

1U)60 

M        . 

•       6.68 

- 

- 

- 

**           "          .       . 

Sept.  20. 

- 

1.065 

"        • 

'       8.62 

- 

- 

- 

M                     il              J  ,             . 

Sept.  22. 

- 

1.060 

C<        f 

«       8.93 

- 

- 

- 

Craoberriea, 

10.71 

1.025 

16 

1.35 

- 

- 

-1 

«« 

1878. 

10.11 

1.025 

16 

1.70 

- 

- 

HI 

Early  York  Peach  (ripe), 

- 

- 

1.045 

26 

- 

1.92 

6.09 

46 

••        "        "     (nearly  ripe). 

- 

io.9eir 

1.080 

26 

- 

1.86 

4.12 

42.8 

Crawford  Peach  (nearly  ripe). 

- 

- 

1.050 

18 

- 

2.19 

7.02 

86.6 

••           "       (meDow). 

- 

ii.3flTr 

1.065 

18 

- 

1.70 

8.94 

76 

"            "       (not  meUow). 

- 

ii.88ir 

1.045 

22 

- 

1.67 

6.92 

64 

*  One  part  Na,  CO,  in  100  parte  of  water, 
t  Picked  October  9. 
X  Picked  September  7. 


%  Free  acid,  2.25  per  cent. 
II  Free  add,  2.43  per  cent. 
%  In  pnlp,  kept  ten  days  before  teatlng. 
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C.^  Analyses  of  Fruiia^ContianeA. 
Wild  ftQd  CaMTAted  Oimpet . 


VAMK. 


i 


s 


O 


SI 


i? 


s 

eft 


Oooeord, 


Parpto  Wild  Orap«» 


White  Wild  Onpe, . 
Hartford  ProHfle*     . 
IvM'  SMdllng.  . 
loiut,  .... 
*«    (mUdewed),     . 
Agawam,  . 
Wilder,      . 
Delaware, . 
Charter  Oak,     . 
Israella,     . 
Bent*!  BeedHnff, 
Adirondack,  ^ 

CaUwba,  . 


Wilder,     . 
OhartorOak, 
Conoord,    . 


Wild  White  Orape, 

«         ••         "     (ehriTelled), 
WUd  Porpto  Grape  (■hrtrelled). 


18T6. 
July  17. 

Jaly  20, 

Aug.    2, 

Anf .  1«, 

Aof .  ao. 


Sept.  13. 
Sept.  4, 
July  10, 
Aug.  4. 
Aug.  1«, 
Aug.  80, 
Aug.  31, 
Sept.  6, 
Sept.    «. 


Sept.  7, 
Sept.  7, 
Sept.  11, 
Sept.  11. 
Sept.  12, 


Sept.  12, 

Sept.  10, 

Sept.  20, 

Sept.  20, 

Oei.    10, 

18n. 
Sept.  11. 

Sept.  12, 

Sept  18, 

Sept.  20, 

Sept.  24, 

Sept.   6, 

Sept.  20, 

Sept  20, 


1.0176 

1J>160 

1.0200 

1.0250 

likSOO 

1.0670 

1.0700 

1.020 

1.020 

1.020 

1.060 

1.060 

1.060 

1.070 

1.080 

1.046 

ijon 

IMi 
1.080 
1.080 
1.076 

luno 

1.066 

luno 

1.065 
1.066 
1UM6 
1.076 
1M6 
1.060 
1.080 
1.046 


Perct. 
.046 


.625 


Perct. 

8.30 

8.10 

0.94 
10.88 
15.58 
17.48 
19.82 

0.00 
12.25 
12.481    2.000 
10.68  t    0.500 

10.48,    0.200 

j 

17.30  '    13.89 


2J)00 
8.020 
18.800 
10.130 
.714 
1.100 


20.15 
24.60 
1541 
20.70 
10.63 
23.47 
16.08 
10.67 
20.06 
15.11 
23.45 


10  41 
10.22 
15.90 
19.34 
19.02 
16.67 
20X)2 
10.09 


15.15 
15.15 
0J2S 
17.24 
13.07 
17.80 
8.n 
9.20 
10.13 
13.17 
17.80 

16.15 
9.80 
13.10 
16.48 
13.10 
7.20 
10.00 
8.22 


Per«. 

7.n 

7.72 
9M 

18.38 
66.33 
70.40 
81.38 
7.03 
8.96 
10X0 
39.81 
50.18 
70.87 
76J4 
01.08 


82J3 
82.09 
70X0 
54.04 

40.n 

78.11 
87.10 
74.16 

02.32 
60.42 
83.76 
79  78 
67ir7 


216 
SO 

» 

190 

55 

4BJ 
204 

29 
MTJ 

86 

8U 

8U 
144 
9044 

MJ 

56 

74 
16U 

80J 
I8U 

68 

n 

60 

16 
162 

T6J 

78 

146J 
131 


&( : 


*ODe  part  of  pure  Na,  OOg  In  100  parU  water. 
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G.—Analy»e$  <^  Fruitt—  Continned. 
BObct  of  Oirdling  on  Oimpet. 


HAMB  AND  CONDITIOK. 

Dftte. 

1 

'^l 

,1 

1 

I 

1 

lit 

1 

1 

^ 

lOTT. 

Pwct. 

Perot 

Perot 

C.C. 

Hertford  ProUflOy  not  gtrdlw!* 

Sept.   «, 

1.04ft 

19 

12.86 

8.77 

68.26 

1114 

••            "        girdled, 

Bepi.   8. 

IJfM 

10 

17.18 

12.60 

72.76 

100 

WUd«r,  not  girdled. 

Sept.   «, 

IJOU 

10 

16.41 

10.42 

67.62 

108^ 

"        girdled.        .       . 

Bepi.   8, 

1.076 

10 

17.24 

14.70 

86.26 

884 

Delaware,  not  girdled,      . 

flepi.   4, 

1.066 

10 

16.75 

11.76 

74.66 

101.2 

girdled.     .       . 

flepi.   4. 

1.076 

10 

19.14 

16.16 

70.16 

044 

Agawun,  not  girdled. 

Sept   4. 

IMO 

10 

16.60 

11.87 

68.48 

128.2 

girdled.      .       . 

flepi.   4. 

IJJTft 

19 

18.46 

16.81 

8742 

U4.8 

Ioiia,iioiglftlled.      .       . 

B^.   0> 

1.0086 

28 

16.60 

18.61 

68.81 

1814 

"     girdled.     .       .       . 

Sept.   6. 

1Mb 

22 

21.48 

16.68 

72.76 

126.6 

Oonooid.  not  girdled. 

Sept.    «. 

1.046 

22 

18.46 

7.46 

66.42 

1824 

••        girdled.       .       . 

Sept.   «, 

ijno 

22 

17.63 

18.88 

70.18 

108.8 

"        not  girdled, 

8epi.M. 

ijm 

28 

17.68 

18.70 

78.27 

86 

••        girdled.       .       . 

Sept-M, 

1.000 

22 

24.47 

19.61 

80.18 

76.8 

•«        DOiglrdled,        .       . 

Oct.     6. 

1.076 

12 

20.02 

17.60 

86J)7 

42 

**        girdled. 

Oct.     6, 

1.066 

12 

- 

17.86 

- 

64 

*  One  pert  of  Na  ,  CO  ,  In  100  parU  of  water. 
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C,^  Analyses  q^  IViitto  ^ Continued. 
Eflbct  of  FertHitttion  upon  the  Organic  ComtltiwirtB  of  WUd  Onpei. 


HAMB. 

Date. 

1 

11 

o 

J! 

^ 

1 

1 

i! 

187T. 

Wild  Parpte  Gnpe  Berrtes, 

Sept.  20, 

16.31 

- 

- 

8.M 

- 

UnleitilUed. 

«i        ««          <•          («      ^       ^ 

M 

19.66 

- 

- 

13.61 

- 

P^ntillBed. 

"          "     Juice, 

•• 

- 

1.046 

16 

8^ 

0.840 

UafertUbed. 

<«               ««                  MM 

«• 

- 

1.066 

16 

13.&1 

1.140 

FBrtillaed. 

WUd  White  Grape  Berrlee, 

« 

aoutt 

- 

- 

- 

- 

U              U                  U                  (« 

(« 

21.66 

- 

- 

- 

- 

Fertfliaed. 

**        "          •«     Jidoe, 

<« 

- 

ijm 

16 

10.00 

1J40 

UatetllUed. 

i«        ••          i«        «< 

M 

- 

- 

- 

14.39 

.928 

Fartflaed. 

Eflbct  of  FertiliiatioQ  apcHi  tiie  Aih  Coiwtitiieiits  of  Grmpes. 


HAMK. 


>l 


P 


I* 


1876. 

wild  Purple  Grmpee, 

Sept.  13. 

<(        («          <« 

Sept.  20. 

OoDoord  Grapes,      . 

July    7, 

<«                      M 

July  17, 

M                        «« 

Aug.  18. 

I  Sept.  13, 

1878. 
Oet.     8, 


50.93 
62.66 
41.78 
47.84 
61.14 
57.16 


.16 
.86 
5.04 
1.18 
3.19 
4.17 

1.42 


14.24 
26.03 
24.21 
16.20 
11.80 

9.13 


6.59 
3.92 
7J0 

64» 
8.10 

3.68 


.79 
.53 
.66 
.76 
.66 
.40 

.50 


17.40 
13.18 
18.48 
21.38 

2on 

12.47 
14.87 


2.93 
4.68 
1.87 
.48 
1.6T 
11J2 


UafertlilBed. 

Fetlillaed. 

XTnferOlised. 


Fwrtiliaed. 
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C— Analyses  of  FruUs 
Af  h  Analyses  of  Fruits  and 


—  Gonolnded. 
Garden  Crops. 


Aah. 

100  Pakts  ov  AaB 

BOVTAIirBD— 

1 

i 

1 

I 

1^ 

1 

fi 

r 

CoQoord  grttpe  (frnit).    . 

- 

6tl4 

8.10 

10.20 

0.88 

.06 

20.77 

1.07 

Unfennmtwljoloo.  . 

- 

60  J5 

.48 

8.00 

4.26 

JO 

048 

.00 

Fermented  joloe,      . 

- 

40.00 

- 

0.86 

0.24 

- 

0.04 

- 

Bkioi  and  pulp. 

- 

7.70 

.42 

67.80 

8.80 

.08 

24.40 

1J2 

Beede,        .       .       . 

8.06 

0.71 

- 

- 

8.03 

- 

17.20 

.20 

Stems  of  grapee. 

4.00 

80.01 

- 

20  JO 

846 

- 

17.76 

2.00 

- 

24.71 

.04 

40.68 

10.00 

1.08 

17.10 

4.02 

WoodofTlDe,t. 

2.97 

22.67 

- 

0.72 

4.28 

- 

14.07 

28  J4 

CUotOQ  grape  (frnll),      . 

- 

68^ 

8.61 

18.84 

7.87 

.00 

1810 

- 

Baldwin  apple,       .       . 

- 

08.64 

1.71 

7.28 

6.62 

1.08 

20.87 

8.08 

Strawberry  (frnlt).t 

M 

40.24 

8.28 

18.47 

8.12 

1.74 

18.60 

6.00 

«      5      . 

- 

68.47 

- 

14.04 

0.12 

8.87 

17.40 

- 

Ttnee,  .       . 

ZM 

10.02 

18.86 

80.08 

8.88 

0.01 

14.48 

14.17 

Cranberry  (ftmlt),   .       . 

.18 

47.00 

0.68 

18.68 

0.78 

- 

14.27 

- 

••        vlnee,     .       . 

« 

9.46 

12.08 

8.27 

10.40 

10J» 

ZM 

10.04 

34.04 

Oarnwte,  red,  • 

-4T 

47.08 

4.02 

18.00 

0.28 

1.20 

21.01 

- 

"       white,     .       . 

.60 

62.70 

8.00 

17.08 

6.08 

2.07 

18.78 

- 

Crawford  peaeh,  eound, . 

- 

74.40 

- 

2.04 

OJO 

.68 

10.02 

- 

•<            •<      dieeaeedtll 

- 

71.80 

- 

4.08 

6.40 

40 

18.07 

- 

Branch,  eonnd, . 

- 

20.01 

- 

64.62 

7.68 

.62 

llJt7 

- 

•«        dieeaeed,R  . 

- 

16J7 

- 

04.28 

10.28 

146 

8.87 

- 

Aaparagna  atema,    . 

- 

42.04 

8.68 

27.18 

12.n 

1.22 

12.81 

.08 

•«        roota,     . 

- 

6048 

6.42 

1648 

7.67 

- 

16.00 

847 

Onlona,     •       . 

•- 

88.61 

1.00 

8.20 

8.06 

48 

16  JO 

8J8 

*  WHh  teodrlla  and  bloaaoma.  f     One  year  old.    t  Wilder,    f  Downlof .     ||  Tellows. 
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D. — Analyses  of  Sugar-producing  Plants, 

Compoddon  of  Sugar  Becli  raised  upon  the  ooUcge  grounds  daring  the  aeasoa 
of  1870  and  1871. 


HAME. 

Dm*. 

Brix 
SMCfaaro- 

(DtfTCM). 

Fereeot. 

of 

Sufmr. 

Hon- 
Mcehtftat 

Electoral,    . 

Sept  10, 

14 

12.30 

1.75 

Imperial,    . 

"      12, 

15 

12^ 

2.41 

Vilmorin,    . 

"      13, 

14^ 

12.95 

1.55 

Imperial,    . 

"      18, 

14 

10.79 

8.21 

Imperial,    . 

Oct    11, 

15 

12.05 

2.95 

Electoral,    . 

"      16, 

15 

12.22 

2.78 

Vilmorin,    . 

"      18, 

16 

13.13 

2.87 

Imperial,    . 

Nov.  14, 

15 

11.60 

3.34 

Vilmorin,   . 

t 

"      21, 

15^ 

13.12 

2.88 

Vienna  Globe,* 

Sept  19, 

11 

8.00 

3i)0 

Common  Mangold,* 

"      19, 

9 

5.00 

8.97 

•  Fodder  beets. 


during  the  seaeoa  of  1882. 

NAMB. 

Soaroeor 
Baed. 

WdtMIn 
FooimU. 

roreeator 
Sagarin  Jukt. 

I.  Vilmorin,      . 

Saxony,. 

|to    i 

15.50 

n.        "           .       . 

ti 

J  to  1 

15.61 

I.  White  Imperial,   . 

u 

J  to  11 

14.26 

n.    "        ** 

ii 

If  to  2 

10.27 

New  Imperial,    . 

t( 

IJtoll 

18.80 

I.  White  Magdeburg, 

t( 

li  to  2 

13.10 

U. 

Silesia,  . 

n  to  If 

10.06 

Qoedlinbrn-g, 

Saxony,. 

Htoij 

18.44 

White  Silesian,  . 

SUeeia,  . 

IJtoll 

9.72 
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D.  —  Analyses  of  Sugar-producing  Plants  —  Continued. 
Eflbct  of  Soil  and  Fertilization  on  Electoral  Sugar  Beets.  • 


Son,. 

ICAVun. 

SpecUlo  Onvlty 

Brlx 

(Degreee). 

^1 

§1 

H 

Sandy  loam, 

Fresh  yard  manure. 

16.6 

12.60 

4.00 

.76.08 

Clayish  loam,    . 

U                    (I                It 

15.6 

11.05 

4.46 

71.30 

Warm  alluvial, . 

Yard  manure  and 
chemicals,  . 

12.76 

9.17 

3.58 

71.92 

CC                    it 

Fresh  hog  manure. 

13JJ 

9.53 

3.97 

70.06 

Light  sandy  soil, 

No  manure,   . 

18.6 

13.73 

4.77 

74.21 

Alluvial  soil,     . 

Brighton  fish. 

14.6 

11.16 

3.36 

76.90 

Heavy  soU, 

Yvd  manure, 

12.25 

8.15 

4.10 

66.63 

- 

- 

13.6 

9.90 

3.60 

73.33 

*  Not  rateed  on  eoUege  fMm. 


Effbct  of  Fertilisation  on  Sugar  Beets.* 


Pkhosttaoss  ov  Suoak  ih  Joiob. 

Fkrtilizbbs. 

Freeport 

Electorml. 

Vnmorlii. 

Fresh  horse  manure,  .... 
Blood  guano  without  potash,     . 
Blood  gnano  with  potash, 
Kainite  and  superphosphates,    . 
Sulphate  of  potash,    .... 
Second  year  after  stable  manure, 

11.96 
10.99 
12.66 
13.15 
14.62 
13.49 

9.42 
10.10 
13.24 
12.16 
14.32 
12.78 

7.80 
10.20 
10.60 
1050 
12.78 
12.19 

*  All  were  grows  on  the  s«me  toil, — eaody  loan. 
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D.  —  Analy9e$  of  Sugar-produemg  PlanU — Ck>iitiiiiied. 
Bflbct  of  DUftrait  Modes  of  CaldratioQ  on  Electoral  Sugar  Beeta. 


LooAUTT  or  Bsar-vuiA. 


Sing  Sing,  N.  Y^ 
Waahington,  N.  Y^    . 
Sooth  Hartford,  N.  Y., 
Chreenwich,  N.  Y., 
Frankfort,  N.  Y., 
Albion,  N.  Y.,*   . 


"     t   . 


11 

14 

16 

12 

18^ 

18 

U 


7^ 
10^ 
11.70 

9^ 
11.00 
15^0 

9.70 


8.S0 
3.03 

S.90 
4.30 


*  From  beets  wel^iliig  from  14  to  9  Iba.      f  VrMa  betto  w^AgtUng  from  10  to  IS  Ibe. 
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D.  —  Analytea  of  Bugar-produdng  PlatUt —  Continued. 
Earlj  Amber  Cane. 


0A,TE. 

COXLilTlOii  OF  CAiJE. 

^1 

II 

tig 

d 

1 

1 

1 

1 

III 

, 

ITo  flower  itolki  in  itght,*      . 

4J 

27 

2^8 

Per  ci. 

None 

6,e 

Peret 
7.»3 

Ang.  W.   . 

««              14                  ««                  C<                 • 

6.8 

34 

4.06 

None 

9.0 

11.10 

Ang.  20,   . 

Flower  ■talks  developed,* 

7.0 

24 

8.47 

2.15 

7.0 

13.00 

Ang.  24,   . 

Flowers  open,*        • 

8.7 

23 

8.70 

8.00 

4.0 

14.07 

Aug.  27,    . 

Plants  in  full  bloom,*     . 

10.0 

25 

8.65 

4.13 

10.0 

15.48 

Aug.  30.    . 

Seed  forming,* 

0.5 

80 

4.00 

8.81 

9.5 

16.14 

Sept.    2,    . 

Seed  In  milk,*  .       .       . 

10.7 

27 

8.85 

4.41 

9.5 

15.85 

Sept.    0,    . 

Seeds  still  soft.*      .       . 

12.1 

22 

8.21 

6.86 

0.5 

26.18 

Sept.    0,   . 

Stripped  on  Sept.  2,* 

12.8 

22 

3.77 

6.81 

9.5 

26.75 

Sept.  18,   . 

Left  on  field  without  stripping,*   . 

13.2 

22 

3.57 

7.65 

- 

- 

Sept.  18,   . 

Tops  removed,* 

13.8 

2B 

8.16 

8.40 

- 

- 

Sept.  18,   . 

Tops  and  leaves  removed  on  Sept.  0,*  . 

11.5 

22 

8.16 

5.85 

- 

,     - 

Sept.  18,   . 

Tops  removed ;  left  on  field  0  days,*    . 

12.8 

22 

10.00 

.60 

- 

- 

Sept.  21,   . 

Joioe  from  the  above,*    . 

13.0 

21 

- 

- 

- 

- 

Sept.  23,   . 

t<                   l«                  M          *       ^ 

15.0 

18 

- 

- 

- 

- 

Sept.  25,    . 

Left  on  field  3  weeks,!    . 

19.8 

21 

11.01 

6.27 

- 

- 

Sept.  28,    . 

<«                   CI                    (1           «        ^ 

17.8 

12 

16.60 

- 

- 

Oct.      4,    . 

"    t  . 

ie.1 

17 

8.62 

6.16 

12.0 

- 

Oct.      7,    . 

Freshly  out.    Ground  with  leaves,t 

18.7 

20 

4.16 

0.94 

6.8 

- 

Oct.      8,   . 

'*        «'      Stripped  2  weeks,t  . 

12.8 

17 

5.16 

5.27 

7.0 

- 

Oct.      0,   . 

<«        «(            ««               **     f  .       . 

18.4 

17 

7.57 

- 

10.6 

- 

Oct.    14,   . 

Several  weeks  oId,t 

18.2 

15 

10.42 

- 

10.4 

- 

Oct.    18,    . 

<«                 IC           fi    1 

15.1 

23 

7.57 

- 

- 

- 

Oct.    10,    . 

••     ••  t      .     . 

15.5 

15 

0.22 

- 

13.6 

- 

Oct.    22,    . 

••     "  t      .     . 

18.2 

10 

8.30 

- 

- 

- 

Oct.    28,    . 

"     ••  t      .     . 

18Jt 

17 

11.30 

5.5 

14.0 

- 

Oct.    24,    . 

"     "  t      .     . 

16.8 

15 

8.63 

- 

9.0 

- 

*  Raised  on  the  college  farm.         f  Raised  by  farmers  in  the  vicinity  of  the  college. 
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D. — Analyses  of  Sugar-producing  Plants — Condiided. 
CompoBitlon  of  the  Jnloe  of  Com  Stalks  and  Meloos. 


TAAieXT. 

! 
i 

ii 

.^ 

Northern  com,  * 

1 

1.023 

27 

4.85 

.28 

15.18 

Black  Mexican  sweet  com,  f 

1.048 

27 

2.06 

7.02 

17.44 

Evergreen  sweet  com,  f    • 

1.052 

- 

485 

5.70 

20.38 

Common  sweet  com,  J      .        .        . 

1.035 

- 

6.60 

None. 

- 

Common  yellow  mnak-melon,  S 

1.040 

26 

1.67 

2.65 

- 

White-flesh  water-melon, . 

1.025 

18 

2.91 

2.16 

- 

Red-flesh  water-melon,     . 

1.025 

22 

3.57 

2.18 

- 

««                  ii 

1.025 

19 

384 

1.77 

- 

Nntmeg  mnsk-melon,  II     . 

1.080 

19 

8.83 

2.11 

- 

'*                  **         ^    .        .        . 

1.050 

20 

2.27 

5.38 

- 

U                                       »t                    ♦•       ^                 ^                 ^ 

1.080 

19 

2.50 

1.43 

- 

*  TaMelt  app^Aiing. 
t  Sara  ready  for  the  table. 
X  Kf  mel«  eomewhat  bard. 
$  Folly  ripe. 


11  Not  ripe. 
VBIpe. 
••Over-ilpe. 
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Dairy  Products. 


NAME. 


Volatilt 
Matter  and 
Mototnieat 

10(PC. 


Ash. 


Fat 


Noo-nltro- 
genoas 
Extract. 


Whole  milk, 

Skimmilk,. 

BattermUk, 

Whole  milk  cheese  (Jersey),* 

Whole  milk  dieese,*  . 

Cheese  from  milk  skimmed  after 
12  honrs^  standing,* 

Cheese  from  mUk  skimmed  after 
24  hours*  standing,* 

Cheese  from  milk  skimmed  after 
86  hours*  standing,* 

Cheese  from  milk  skimmed  after 
48  hours*  standing,* 

Cheese  frcnn  skim  milk  with  ad- 
dition of  buttermilk,* 

Genuine  oleomargarine  cheese,* 


87.40 
89.81 
91.84 
87.16 
85.83 

87.80 

42.24 

43.95 

45.41 

48.88 
87.90 


.70 

.80 

.80 

8.89 

8.14 

4.52 

2.85 

5.14 

8.88 

4.64 
4.50 


4.00 

.37 

.21 

87.82 

8434 

27.81 

23.42 

17.67 

15.77 

18.35 
81.66 


8.20 

8.53 

2.79 

22.13 

26.69 

30.87 

31.99 

33.24 

34.94 

28.63 
25.94 


4.70 
5.49 
4.86 


*  From  ftoalyiM  nade  In  1876. 
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METEOROLOGY. 


The  meteorological  observations  of  the  past  year  have  been 
a  continuation  of  those  of  preceding  years,  being  on  the  same 
general  plan  as  recommended  to  volantary  observers  of  the 
United  States  Signal  Service.  Observations  are  made  at  7 
A.M.,  2  P.M.  and  9  p.m.,  and  inclade  observations  of  tem- 
perature, quantity  and  movements  of  the  clouds,  direction  of 
the  wind,  the  humidity  of  the  air  during  the  summer  monUis, 
rain  and  snow  fall,  and  of  casual  phenomena. 

January  opened  with  4  inches  of  snow  and  good  sleighing, 
which  continued  through  the  larger  part  of  the  month.  On 
the  26th,  a  heavy  snow-storm.  At  the  close  of  the  month 
the  snow  averaged  about  18  inches.  Quite  a  depth  of  snow 
remained  on  the  ground  until  the  thaw  of  the  20th  of  Febni- 
ary •  The  snowfall  for  the  month  of  February  amounted  to 
9.5  inches.  At  the  close  of  the  month  there  were  6  inches 
on  the  ground. 

From  the  11th  to  the  16th  of  March  occurred  the  severest 
storm  of  the  season.  This  storm  is  recorded  as  giving  16. 
inches  of  snow,  which  amounted  to  3.35  inches  of  water. 
The  storm  was  accompanied  by  high  winds.  The  compara- 
tively warm  weather  which  followed  took  the  snow  off 
rapidly.  At  the  close  of  the  month  there  were  but  2  inches 
of  snow  on  the  ground.  The  last  storm  of  the  season  occurred 
on  April  10,  with  a  record  of  1.5  inches  of  snowfall. 

The  rainfall  for  the  year  amounted  to  58.04  inches,  or  an 
average  of  4.84  per  month.  According  to  the  observations 
at  Amherst,  this  is  the  (heaviest  since  they  were  begun  in 
1836. 

The  average  rainfall  for  the  years  1836-1888  amounts  to 
44.34  inches.     The  smallest  rainfall  during  this  time  was  in 
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1864,  34.44  inches ;  this  was  preceded,  however,  by  a  rain- 
fall of  56.19  inches  in  1863,  which  is,  next  to  1888,  the  high- 
est for  the  period. 

The  largest  rainfall  during  any  one  month  was  10.70  inches 
in  September.  This  record  for  one  month  has  been  exceeded 
only  five  times  during  the  period  covered  by  the  Amherst 
observations  (1836-1889).  The  rainfall  was  pretty  evenly 
distributed  throughout  the  rest  of  the  year. 

The  mean  annual  temperature  for  the  year  is  43.98^.  The 
average  for  the  period  from  1837-88  is  46.81.  The  average 
for  the  year  1875  was  44.22,  which  is  the  lowest  except  for 
the  year  1888.  The  highest  average  thus  far  for  any  year 
has  been  49.47^,*  in  1878.  January,  1888,  was  the  coldest 
month  since  1837,  being  9.5  lower  than  the  average  for  that 
period.  The  temperature  for  October  has  been  lower  but 
once,  — 1841, — and  for  April  and  July  but  twice,  since  the 
records  began;  The  temperature  for  June,  August  and 
November  was  the  average  for  those  months,  while  Decem- 
ber shows  a  considerably  higher  mean.  February,  March, 
May  and  September  were  considerably  below  the  average. 
The  weather  during  the  growing  months  was  quite  favorable 
to  the  grass  crop,  but  com  suffered  considerably  from  the 
wet  weather.  The  latter  was  unfavorable  for  the  curing  of 
both  these  crops. 

The  last  killing  frost  of  the  season  occurred  May  8 ;  the 
first  in  the  autumn,  September  7.  The  average  date  of  the 
first  killing  frost  in  this  vicinity  is  September  20.  Light 
frost  occurred  May  16  and  September  6,  Snow-squalls 
occurred  October  9  ;  the  first  snow-storm  happened  Novem- 
ber 25.  This  snowfall,  amounting  to  5  inches,  was  the  only 
appreciable  one  during  the  month.  The  snow  disappeared 
quickly.  In  December  there  were  two  slight  storms,  amount- 
ing to  less  than  3  inches. 

The  prevailing  direction  of  the  wind  for  the  year  was 
N.  W.  It  was  north-west  in  January,  February,  March, 
April,  June,  July,  August,  September,  October  and  Decem- 
ber ;  south-west  in  May,  and  north-east  in  November. 

The  number  of  days  when  the  sky  was  less  than  four-tenths 
covered  by  clouds,  clear  days,  was  58 ;  the  greatest  number, 
9,  being  in  January,  and  the  fewest,  1,  in  August. 


Digitized  by 


Google 


242  AGMCULTUBAL  EXPERIMENT  STATION.  [Jan. 

There  were  97  **  cloudy  "  days,  or  those  when  the  sky  was 
more  than  seren-tenths  covered  by  clouds.  March  and  Octo- 
ber had  12  cloudy  days  each ;  April  and  July  the  fewest,  3 
each.  The  remaining  days  were  variable,  being  partly 
cloudy  and  partly  fetir. 

The  highest  temperature  of  the  year  was  94.5^,  oocurring 
July  23  ;  tiie  lowest,  —  21.5^,  occurring  January  23.  The 
maximum  for  the  previous  year,  1887,  was  93.6^,  on  tiie  2d 
of  July,  and  the  minimum  was  —  22.2^,  on  the  10th  of 
January.  The  absolute  range  of  temperature  for  1888  was 
116<^,  practically  the  same  as  for  1887, 1^  less  than  for  1886. 
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Mi8ceUane(mi  Phenomena — Dates, 

Fratt 

flnow. 

Bain. 

ThnOor- 

Ubuu 
Baloa. 

Jamiary, 

- 

4,8,10,U. 
17,25,26, 

1.15, 

- 

- 

Febnuiy, 

- 

4,  7, 10,  U. 
W,25. 

4.8,20,25, 

94 

March,   .... 

- 

2. 11, 12,  U. 
21,26, 

20,21,22,26, 
27,28. 

- 

25 

April,     .... 

4,17,23,24, 
26, 

10, 

1.2,5,10,12. 
14.18,20. 

6, 

- 

Maj.      .       .       .       . 

8,8,16, 

" 

1,5,8,10,11. 
12.13,14.15, 
16,18.28,29. 

u. 

21 

Jane,      .... 

^ 

- 

6,7.14,15,20. 

21,23,24,28, 

28,80, 

6.14,15. 
21.23, 
24.30 

~ 

Jolj,      .... 

- 

_ 

1,5,9,11,19, 
20,27.31. 

1.  5.  U. 

- 

Aogoft,  .... 

- 

- 

4.5,6,12,18, 
17,21,22, 

4.17. 

18 

September,     . 

6.7,29,30, 

- 

1.8,12,16,17, 
18,20,21,26, 

20,21, 

If 

October,. 

1,  a,  4,  11. 

15,19,22, 

26,30, 

* 

1.2,6,7.  !3, 
18.14,16,17. 
19,24,27,28, 

~ 

"" 

No?ember,     • 

18.  17.  21, 
22,28,24. 

25, 

8.8,9,10,15. 

16,19,26,27, 

29, 

" 

14 

December,     . 

8.7.21,22. 

4,9, 

6.  11,  16,  17. 
18.27. 

- 

U 
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R£0ORD 

Of  (he  Average  Temperature  taken  from  Weather  Records  at  Amherst  ^ 
Mass.,  for  three  consecutive  months^  during  the  summer  and  winter 
beginning  with  the  year  1836. 


DMember,  Jannary.  Fabnury. 

JiiM,Jal7,AiigMt 

1836-37, 

DtffMtr. 
25.396 

1837,  . 

DtffMtr. 
69.130   . 

1837-38, 

26.386 

1838, 

69.550 

1838-39, 

• 

25.950 

1839, 

70.180 

1839-40, 

20.626 

1840, 

68.770 

1840-41, 

23.146 

1841, 

69.230 

1841-42, 

28.516 

1842, 

68.210 

1842-43, 

23.460 

1843, 

67.950 

1843-44, 

21.320 

1844, 

67.260 

1844-45, 

25.550 

1845, 

70.120 

1846-46, 

22.140 

1846, 

68.406 

1846-47, 

25.176 

1847, 

68.806  • 

1847-48, 

28.966 

1848, 

69.210 

1848-49, 

23.026 

1849, 

69.210 

1849-60, 

27.570 

1850, 

68.820 

1850-51, 

25.040 

1851, 

66.640 

1851-52, 

21.620 

1852, 

66.830 

1852-53, 

27.940 

1858, 

67.846 

1853-54, 

23.670 

1854, 

69.856 

1854-55, 

23.126 

1855, 

67.146 

1855-56, 

20.820 

1856, 

69.225 

1856-57. 

22.720 

1857. 

67.240 

1857-58, 

26.956 

1858, 

67.930 

1858-59, 

24.746 

1859, 

65.650 

1859-60, 

24.790 

1860, 

66.540 

1860-61, 

24.510 

1861, 

66.870 

1861-62, 

24.470 

1862, 

66.490 

1862-63, 

27.640 

1863, 

66.656 

1863-64, 

26.060 

1864, 

69.336 

1864-65, 

21.310 

1865, 

68.946 

1865-66, 

25.676 

1866, 

67.400 

1866-67, 

25.276 

1867, 

67.920 

Digitized  by 


Google 


246  AGRICULTUBAL  EXPERIMENT  STATION.  [Jan. 


Becord  of  Temperature,  etc. — Condnded. 


December,  Jannary,  ITebniuy. 

Jane,  July,  Avcvet. 

1867-68. 

DegreetP. 
20.350 

1868,     . 

DegieeeP. 
69.700 

1868-69. 

26.290 

1869,    . 

66.890 

1869-70, 

27.866 

1870,    , 

71.700 

1870-71, 

26.666 

1871,    . 

67.810 

1871-72, 

24.630 

1872,    . 

70.790 

1872-73, 

21.360 

1873,    . 

68.596 

1873-74, 

27.286 

1874,    . 

66.306 

1874-76, 

21.180 

1876,    . 

68.026 

1875-76, 

28.166 

1876,    . 

71.780 

1876-77, 

23.610 

1877,    . 

70.080 

1877-78, 

28.606 

1878,    , 

68.896 

1878-79, 

24.290 

1879,    . 

68.160 

1879-80, 

30.606 

1880,    . 

69.286 

1380-81, 

21.866 

1881,    . 

67.966 

1881-82,       . 

29.266 

1882,    . 

69.866 

1882-83, 

24  220 

1883,    . 

68.840 

1883-84, 

26.606 

1884,    . 

68.960 

1884-86, 

22.630 

1886,    .        , 

66.740 

1886-86. 

24.846 

1886,    . 

66.100 

1886-87, 

22.146 

1887,    . 

68.100 

1887-88, 

20.827 

1888,    . 

67.898 
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Paob 

Albuminoid  nitrogen  in  roots, 146 

Alfalfa,  analyses  of, 228,  227 

Alsike  cloYor,  analyses  of, 223»  227 

Ammonite,  analysis  of, 204 

Analyses  of  apples, 224,  227,  229 

"       "  apple  pomace, 225 

"     "  "      ensilage, 225 

'*       .**  ashes  of  chestnut  railroad  ties, 203 

"       "  ashes  of  cotton  seed  hulls, 173 

"       "  ashes  of  hard  pine, 203 

*•  ashes,  Ume-klln, 200 

•*       "  ashes,  logwood,- 203 

**       "ashes,  mill, 203 

"       "  ashes,  sea-weed, 216 

*<       ••  ashes  of  spent  tan  bark, 202 

"       •*  ashes,  wood, 170,  171,  172,  202 

••       "  asparagus, 233 

••barley, 223 

•*       "  barnyard  grass, 223 

'<       '<  bat  guano, 210 

"  beets,  fodder, 142-145,  224,  227 

"     «•     sugar, 144,  224,  227,  284,  237 

•*       «*  bono  ash, 211 

"  bone-black, 181,  212 

*•  bones,       .     * 182,  183,  207 

"       "  brewer's  grain,  rotten, 214 

"       "  "      spent, 92,  225,  228 

"       "  Brockrille  phosphate, 212 

««       *•  broom-corn  seed  meal, 225 

••       *'  broom-corn  seed, 224 

*'       "  broom-com  waste, 225,  228 

"  buttermilk, 239 

"       <*  Caribbean  guano 211 

••       "camallite, 198 

"       "  carroti, 224,  227 

"       "  castor  bean  pomace, 177,  213 

"       "cheese, 239 

"       ••  cocoa  dust, 225,  228 

«♦       "  compound  fertilizers, 158-170,186,187 
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Bone-black,  compilation  of  analyses  of, 212 
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